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SAFETY 


This product has been designed and tested according to International Safety Requirements. To 
ensure safe operation and to keep the product safe, the information, cautions, and warnings in this 
manual must be heeded. Refer to Section Iand the Safety Summary for general safety considerations 
applicable to this product. 


CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s 
calibration facility, and to the calibration facilities of other International Standards Organization 
members. 


WARRANTY 


This Hewlett-Packard product is warranted against defects in material and workmanship for a period 
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, atits 
option, either repair or replace products which prove to be defective. 


For warranty service or repair, this product must be returned to a service facility designated by HP. 
However, warranty service for products installed by HP and certain other products designated by HP 
will be performed at Buyer’s facility at no charge within the HP service travel area. Outside HP 
service travel areas, warranty service will be performed at Buyer’s facility only upon HP’s prior 
agreement and Buyer shall pay HP’s round trip travel expenses. 


For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP 
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping 
charges, duties, and taxes for products returned to HP from another country. 


LIMITATION OF WARRANTY 
The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte- 
nance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, 
operation outside of the environmental specifications for the product, or improper site preparation or 
maintenance. 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 


EXCLUSIVE REMEDIES 
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 


CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY. 


ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are available for 
Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are 
provided at the back of this manual. 
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SAFETY SUMMARY 


The following general safety precautions must be observed during all phases of operation, service, 
and repair of this instrument. Failure to comply with these precautions or with specific warnings 
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the 
instrument. Hewlett-Packard Company assumes no liability for the customer’s failure to comply 
with these requirements. 


GROUND THE INSTRUMENT. 


To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (IEC) safety standards. 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 


Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 


KEEP AWAY FROM LIVE CIRCUITS. 


Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 


DO NOT SERVICE OR ADJUST ALONE. 


Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 


DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 


DANGEROUS PROCEDURE WARNINGS. 


Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 


WARNING 


Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 
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1-1 INTRODUCTION 


1-2 The 8012B is an extremely versatile, easy- 
to-operate pulse generator with a wide range of appli- 
cations. It has a complete set of variable pulse para- 
meters with a repetition rate of O—50 MHz and transi- 
tion times as low as 5ns. This makes it ideal for testing 
digital logic: RTL, DTL, TTL, some ECL and some 
MOS can be dynamically tested and noise patterns can be 
simulated. Any triangular or trapezoidal waveforms can be 
generated (up to a maximum ratio of 1:100 or 100:1 be- 
tween leading and trailing edge transitions) over the entire 
frequency range. The pulse polarity can be set to 
positive or negative and the pulse output format to 
symmetrical, normal or complement using front panel 
switches, without affecting pulse amplitude or offset. 
The complement format can be used to obtain duty 
cycles of 100% and symmetrical format provides a 
means of checking device threshold, driving operational 
amplifiers and simulating amplifier outputs. 


1-3 The 8012B has a selectable source impedance 
which makes impedance matching to the circuit under 
test very simple. It also has a square wave facility that 

is independent of width and delay settings and a 

double pulse facility that is useful for testing device 
recovery times and making noise immunity measure- 
ments. 


1—4 The front panel of the 8012B has been 
carefully designed to provide a logical layout of the 
controls; horizontal controls for pulse timing para- 
meters, vertical controls for pulse amplitude para- 
meters. Also, compatible pulse settings are guaranteed 
as long as that the pulse delay and pulse width controls 
are either set to the left of the pulse period control 

or; if set vertically below the period control, that the 
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delay and width verniers are set counterclockwise of the 
period vernier. This simple, straightforward design 
enables pulses to be set up extremely quickly and 
easily. 


1—5 The 8012B will operate in three different 
modes as follows: 


Normal Mode: in this mode the internal rate 
generator determines the repetition rate of 
the output pulses. The generator can be 
triggered internally, externally or manually 
or can be gated. A trigger pulse is generated 
for each output pulse and the pulse output 
can be delayed with respect to the trigger 
output. : 


RZ Mode: in this mode external signals are 
applied to the input socket on the rear panel. 
These signals by-pass the internal rate 
generator and trigger the delay generator 
directly, thus determining the repetition rate 
of the output pulses. All other pulse para- 
meters are determined by the front panel 
controls. Because the internal rate generator 
is not used in RZ mode, it is available to 
provide independent trigger pulses. 


External Width Mode: in this mode external 
pulses applied to the input socket on the rear 
panel determine the width and repetition 

rate of the output pulses. In fact the output 
is a pulse-shaped version of the external input. 
The pulse available at the trigger output, 
being derived from the internal rate generator, 
is independent of the RZ output. 


Table 1—1. Specifications 


PULSE CHARACTERISTICS 


Transition times: 5ns — 0.5s with INT. LOAD switched 
IN. 6ns — 0.5s with INT. LOAD switched OUT. In four 
ranges, common for leading and trailing edges. Verniers 
provide separate control of leading and trailing edges 
within each range up to a maximum ratio of 100:1 or 
1:100. 


Linearity: for transition times > 30ns, maximum devia- 
tion from a straight line between the 10% and 90% 
points is lesss than 5% of pulse amplitude. 


Overshoot and Ringing:< + 5% of pulse amplitude unless 
INT LOAD is switched OUT and amplitude reduced to 
0.4V — 4V when it may increase to + 10%. 


Preshoot: < + 5% of pulse amplitude. 
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Pulse Width: < 10ns to 1s in four ranges. Vernier pro- 
vides continuous adjustment within ranges. 


Width Jitter: < 0.1% + 50ps on any width setting. 


Maximum Duty Cycle: > 75% from 1 Hz to 10 MHz, 
decreasing to = 40% at 50 MHz. Up to 100% in 
COMPL mode. 


Maximum Output: With INT LOAD switched IN, out- 
put is 5V across 50 ohms, 10V across open circuit. 
With INT LOAD switched OUT, output is 10V across: 
50 ohms, Output circuit cannot be damaged by short 
circuits. 


Attenuator: 4-step attenuator reduces output to 0.2V 
with INT LOAD switched IN, or to 0.4V with INT 
LOAD switched OUT. Vernier provides continuous ad- 
justment within ranges. 


Polarity: positive or negative selectable. 


Output Format: symmetrical, normal or complement 
selectable. 


Source Impedance: 50 ohms + 10% shunted by typi- 
cally 20pF with INT LOAD switched IN. > 50 ohms 

shunted by typically 20pF with INT LOAD switched 
OUT. 


DC Offset: With INT LOAD switched IN, offset is 

+ 2.5V across 50 ohms and is independent of amplitude 
settings. With INT LOAD switched OUT, offset is 
automatically switched off. 


(PULSE pedR4 Suircen PVERMIER 
Pulse Delay: < 35ns to 1s (with respect to trigger out- 
put) in four ranges; vernier provides continuous adjust- 
ment within ranges. 

Delay Jitter: < 0.1% + 50ps on any delay setting. 

REPETITION RATE AND TRIGGER r 
CPULSE RRER (OD 5% EH FURL MLK, 

Repetition Rate: 1 Hz to 50 MHz in four ranges, con- 

tinous adjustment within ranges. 

Period Jitter: <0.1% + 50ps on any rate setting. 

Square Wave: 0.5 Hz to 25 MHz in four ranges. Duty 


cycle 50% + 5% up to 1 MHz, tolerance increases to 
+ 15% at 25 MHz. 


Double Pulse: up to 25 MHz simulating 50 MHz. 
Trigger Output: >+1V across 5022, 16ns + 10ns wide. 
Suitable for triggering another 8012B/13B. 
EXTERNALLY CONTROLLED OPERATION 
External Triggering 


Repetition Rate: 0 to 50 MHz. For square wave output, 
frequency is divided by 2. 


Trigger input: sinewaves > 1.7V p-p (about zero) or 
pulses > 0.8V either polarity with a width of > 7ns. 


Maximum input amplitude: + 7V. 


Delay: 25ns + 8ns between leading edge of trigger input 
and trigger output signals. 


Input impedance: 50 ohms + 10%, dc-coupled. 


Manual: front panel pushbutton for single pulse. ¢ 


Gating 


Synchronous gating: gating signal turns generator on. 
First trigger output pulse is coincident with leading edge 
of gate pulse. Last output pulse is always generated with 
normal width even if the gate pulse ends during the 
generation of the pulse. 


Gate input: dc-coupled; voltage at open connector approx. 
+1.8V. Shorting current < 12mA. Input impedance approx. 


16082. Gate input signal: voltage > +1.5V or resistor 

> 1K2 to ground enables rep. rate generator. Voltage 
<+0.8V or resistor < 1602 disables rep. rate generator. 
Gate input TTL compatible. Maximum input + 5V. 


External Width and RZ Modes 


External width: output pulse width determined by the 
width of the drive input signal. Transition times and 
amplitude are selectable. Trigger pulses, produced by 
internal rate generator, are independent of the output 
pulses. 


1-6 SPECIFICATIONS 


1-7. Table 1-1 is a complete list of the Model 8012B 
critical specifications that are controlled by 
tolerances. Any changes in specifications due to 
manufacturing, design, or traceability to the U.S. 
National Bureau of Standards are included in table 
1-1 or on a manual change sheet included with this 
manual. The manual and manual change sheet (if any) 
Supersede all previous information concerning speci- 
fications of the Model 8012B. 


1-8 INSTRUMENT AND MANUAL 
IDENTIFICATION 


1-9 Instrument identification by serial number is 
located on the rear panel. Hewlett-Packard uses a 


Table 1—1. Specifications (cont'd) 


RZ Mode: external input signal switched directly to 
delay generator. Output pulse period determined by 
period of RZ input signal. Transition times, delay, width, 
amplitude and output formats are selectable. Trigger 
pulses, produced by internal rate generator, are inde- 
pendent of the output pulses. 


Input signal: input impedance 50 ohms, dc-coupled. 
Signal amplitude > +1V, maximum input + 5V. Width 
= Ins. 


GENERAL 
Operating temperature range: 0°C to 55°C. 


Power: 100/120/220/240V, +5%, —10%, 48 to 400 Hz, 
100VA max. 


Weight: net 4 kg (8.8 Ibs); shipping 6.5 kg (14.6 Ibs). 


Dimensions: 200mm wide, 142mm high, 330mm deep, 
(7.9% 56x 13”). 


Accessories: 15179A Adapter Frame; rackmount for two 
units. 


two-section serial number consisting of a four-digit 
prefix and a five-digit suffix, separated by a letter 
designating the country in which the instrument was 
manufactured. (A=U.S.A.; G=West Germany; 
J=Japan; U=United Kingdom. ) 


1-10 This manual applies to instruments with a 
serial prefix number as shown on the title page. If 
changes have been made in the instrument since this 
manual was printed, a ‘“Manual Changes” 
supplement supplied with the manual will define 
these changes. Be sure to record these changes in 
your manual. Backdating information in Section VII 
adapts the manual to instruments with serial 
numbers lower than that shown on the title page. 
Part numbers for the manual and the microfiche copy 
of the manual are also shown on the title page. 
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Figure 2— 
1. 8012B and Supplied Accessories 


2—1 INITIAL INSPECTION 


2-2 Inspect the instrument and accessories for 
physical damage and if damage is evident refer to para- 
graphs 2—5 to 2—8 for the recommended claim procedure 
and repacking information. 


2-3 The 8012B is delivered complete with the 
following items. 


ITEM HP Stock Number 
Spare 0.5A fuse for 2110—0202 
220/240V operation 
Spare 1A fuse for 2110—0007 
100/120 and 
220/240V operation 
Power cord see below 
Manual 08012—90001 

2-4 The power cord delivered with the 8012B will 


be one of the following: 


SCHUKO TYPE 
HP Part No. 8120—1689 


NEMA TYPE 
HP Part No. 8120—1348 


LINE = BROWN 
NEUTRAL = BLUE 


LINE = BLACK 
NEUTRAL = WHITE 
GROUND = YELLOW/GREEN 


BRITISH STANDARD TYPE 
HP Part No. 8120—1351 


LINE = BROWN 
NEUTRAL = BLUE 
GROUND = YELLOW/GREEN 


GROUND = YELLOW/GREEN 


SECTION 2 


INSTALLATION 


2—5 CLAIMS FOR DAMAGE 


2-6 If physical damage is evident or if the instru- 
ment does not meet specifications when received, notify 
the carrier and the nearest Hewlett-Packard Sales/Service 
Office. The Sales/Service Office will arrange for repair 
or replacement of the unit without waiting for settle- 
ment of the claim against the carrier. 


2-7 REPACKING 


2-8 If the instrument is to be shipped to a Hew- 
lett-Packard Sales/Service Office, attach a tag showing 
owner,address, model and serial number and the repair 
required. The original shipping carton and packing 
material can be re-used but the Hewlett-Packard Sales/ 
Service Office will also provide information and re- 
commendations on materials to be used if the original 
packing is not available or re-usable. 


USED IN AUSTRALIA 
HP Part No. 8120—1369 


LINE = BROWN 
NEUTRAL = BLUE 
GROUND = YELLOW/GREEN 


Figure 2—2. Power Cords 


2-9 PREPARATION FOR USE 
2—10 Power Cord 


2-11 The 3-wire power cable supplied with the 
8012B when connected to the appropriate power outlet, 
grounds the instrument cabinet and panels. To preserve 
this safety feature when operating the instrument from 
an outlet without a ground connection use an appro- 
priate adapter and connect the ground lead (green/yellow) 
to an external ground. 


2-12 lf the plug on the cable does not fit your 
power outlet then cut the cable at the plug end and 
connect a suitable plug. The plug should meet local 
safety requirements and include the following features: 


a. Minimum current rating of 2A 
b. Ground connection 
c. Cable clamp 


The colour coding used in the cable will depend on the 
cable supplied (see Figure 2—2). 


2-13 POWER SOURCE REQUIREMENTS 


2-14 The model 8012B will operate from nominal 
ac line supplies of 100V, 120V, 220V or 240V (—10%, 
+5%) at 48 Hz to 400 Hz. Two switches on the rear 
panel allow one of the four voltages to be selected. 
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Figure 2—3. Selector settings for the nominal 
power line voltages. 


The power dissipation is 100VA max. 


Before applying power to the instrument, check 
on the rear panel that the 8012B is set in accor- 
dance with local supply conditions (see para. 
2—14). If not, use a screwdriver to change the 
voltage selector positions. 


Remove power cord before removing cover. 


2—15 To replace fuses, remove left hand side cover 
to gain access to inside of rear panel. Fuse location is 
shown in Figure 6—1. 


2—16 Connect the power cable to the rear 
connector. 


2-17 TEMPERATURE REQUIREMENTS 


2-18 The 8012B will operate within specifications 
when the ambient temperature is between O°C (32°F). 
and 55°C (131°F).. It can be stored at temperatures 
between —40°C (—40°F) and 75°C (167°F). 


2—19 RACK MOUNTING 


2—20 The 8012B can be mounted in a rack using 
the 15179A Adapter Frame. This frame has space for 
mounting either one or two 8012B pulse generators along- 
side each other in a rack. 
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| @ 80128 PULSE GENERATOR 


HEWLETT. PACKARD TRANSITION TIME (s) AMPLITUDE (V) 


R PULSE PERIOD(s) VERNIER 
(DEXTE) 200 > Y= am = met a : “B 
—(@3 9'. 42 


{|- 


7 
05 


PULSE DELAY (s) VERNIER LEADING EDGE VERNIER 


PULSE WIDTH (s) VERNIER TRAILING EDGE ge OFFSET _(t25v) 


3) MAN pushbutton: push to generate single pulses when the RATE 
switch is set to EXT (+) or EXT (—). 


(2) RATE switch: for selecting the range of pulse rate. 


@ Rate VERNIER: for continuous adjustment of the repetition 
rate between the limits of the range selected on the RATE switch. 
Clockwise rotation increases the pulse period (i.e. reduces the rate). 
In the RZ and EXT WIDTH modes the RATE controls define 
the frequency of trigger output pulses only. 


PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE 
position the 8012B delivers two pulses for every trigger pulse — one 
pulse in phase with the trigger output and one delayed by the amount 
set on the PULSE DELAY controls. DOUBLE PULSE is not available 
in the EXT WIDTH mode and is automatically inhibited if selected. 
In the NORMAL position, for each trigger pulse, the 8012B delivers 
one pulse which is delayed on the trigger pulse by the amount set on 
the PULSE DELAY controls. 


G) PULSE DELAY switch: for selecting the range of pulse delay 
with respect to trigger in all modes except SQUARE and EXT WIDTH. 


Pulse delay VERNIER: for continuous adjustment of pulse delay 
between the limits of the range selected on the PULSE DELAY switch. 
Clockwise rotation increases the delay. 


@ PULSE WIDTH switch: for selecting the range of pulse width 
required in all modes except SQUARE and EXT WIDTH. 


Pulse width VERNIER: for continuous adjustment of pulse 
width between the limits of the range set on the PULSE WIDTH 
switch. 


@) TRANSITION TIME(s) switch: for selecting one of the five pulse 
transition time ranges. 


LEADING EDGE vernier: for continuous adjustment of pulse 
leading edge transition time between limits of the range selected on 
the TRANSITION TIME switch. Clockwise rotation increases transition 
time. 


TRAILING EDGE vernier: for continuous adjustment of pulse 
trailing edge transition times between limits of the range selected on 
the TRANSITION TIME switch. Clockwise rotation increases transition 
time. : 


@2) AMPLITUDE (V) switch: for selecting range of output pulse 
voltage. 


& <3 [8] HEWLETT PachARS “ 
& SERIAL NO. 210A 43 5 88 s 
BADEN ER. ‘ FUSE : 
oe 1OO/120¥ 187 
By 22G/2AQY SOOMAT LH 


WIDTH MORM. BZ # 


SELECTOR OULINE 
i a 


i, 
& 1GO/120/ 220/240 + 5%-10% 
i RGA4OH2 BO VA MAX 


43) Amplitude VERNIER: for continuous adjustment of output 
voltage between limits of the range selected on the AMPLITUDE (V) 
switch. Clockwise rotation increases the output amplitude. 


OFFSET switch: for enabling/disabling the offset VERNIER 
which permits the baseline of the pulse OUTPUT to be adjusted. In 
the OFF position, the baseline of the pulse OUTPUT is zero volts. 


(5) OFFSET vernier: for adjustment of baseline of pulse OUTPUT 
over the range —2.5V to +2.5V. 


(i) OUTPUT connector: BNC connector. 


@) SYM/NORM/COMPL switch: SYM position provides an output 
that is symmetrical about the pulse baseline. NORM/COMPL reverses 
the duty cycle of the output; what was the normal output becomes 
the complement and vice versa. 


INT LOAD switch: switches the internal 50 ohm load either 
IN or OUT. With load OUT, max. amplitude is doubled to 10V. 


PULSE POLARITY switch: for selecting pulses of either positive 
or negative polarity with respect to the baseline. 


TRIGGER OUTPUT connector: BNC connector supplies positive 
trigger output. Trigger output is not related to the input in EXT 
WIDTH and RZ modes. 


GATE INPUT connector: BNC connector to which gate pulses are 
applied. The pulse output and trigger output are synchronous to the gate 
signal. 


TRIGGER INPUT connector: BNC connector to which trigger 
pulses are applied when the RATE switch is set to EXT (—) or EXT(t+). 


(23) LINE ON-OFF switch: press-for-on-press-for-off switch. 


EXT WIDTH, NORM, RZ switch: NORM enables synchronous 
pulse and trigger output. With rate switch set to EXT+ and this switch 
set to RZ (delay trigger) or EXT WIDTH (width trigger) the trigger 
output is asynchronous to signals applied to the INPUT connector. 


INPUT connector: BNC connector to which RZ or EXT WIDTH 
trigger pulses are applied. Input disabled when rate switch is set to an 
internal range. 


LINE lamp: glows when LINE ON/OFF switch is ON. 


Figure 3—1. 8012B Front and Rear Panels — Control Identification Diagrams 
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SECTION 3 


OPERATING INSTRUCTIONS 


24 GENERAL shows the controls identified by a reference number in 

a circle. The same reference numbers are used in the 
Lome, This section gives some general notes on the text when each control is mentioned. The control sett- 
Operation of the 8012B together with operating instruc- ings shown in Figure 3—1 are the same as the initial 
tions for each of the operating modes: settings given for normal.internal trigger mode. 


NORM operating mode 
RZ operating mode 3-3 OUTPUT FORMATS 


EXT WIDTH operating mode 


3-4 The voltage polarity of the output pulses 
Full setting up instructions are given for normal internal can be set to positive or negative using the POLARITY 
trigger mode. For each successive mode only the changes switch (19). This facility provides a simple means of 
necessary to the control settings are given. For ease of adapting the 8012B to drive circuits with shifted power 
operation the instructions will refer to Figure 3—1 which supplies. 


+5V 
ov POSITIVE | | | 

OV 
NEGATIVE | | | | | | 

—5V 


Figure 3—2. Positive and negative pulse outputs 


3-5 The output pulse can be set to symmetrical, 
normal or complement using the SYM/NORM/COMPL 
switch . Thus formats can be changed without having 


to re-adjust offset or amplitude controls. Symmetrical 
format provides a very simple means of checking device 


threshold levels, driving operational amplifiers and simula- ee a 
i ifi oe iv Oke. cr BRIELIVME 
ting amplifier outputs. j SYM Kh EAK MOG A L) te faa 
+4V 
O bis eT +9 V& BASELINE f- | | | | | : 
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Figure 3—3. Symmetrical Pulse Output 


3-6 Normal/Complement pulse switching can be 
used to provide duty cycles of up to 100% and for rapid 
switching between logic conventions when testing flip- 
flop set-up and hold times. 


+2V 
NORMAL | | | | | | | | 

OV 

+2V 
comptemenr| | | | | | | | 

OV 


Figure 3—4. Normal and Complement Outputs 


3—7 INTERNAL 50 OHM LOAD 


3-8 The internal 50 ohm load of the 8012B 

can be switched in or out using the INT LOAD switch 
(18). This makes impedance matching to the circuit 
under test very convenient and also provides a maximum 
pulse amplitude of + 10V with the load switched out. 


When switched in, the output is 5V from 50 ohms into ' 


50 ohms. The DC-offset is automatically switched off 
when the load is switched out. 


PULSE PERIOD 


PULSE DELAY N N 
EQ. 


PULSE WIDTH \ 
GG 


3—9 CONTROL LAYOUT 


3-10 The front panel of the 8012B has been 

carefully designed to provide a logical layout of the 

controls; horizontal controls for pulse timing parameters, 

vertical controls for pulse amplitude parameters. Thus € 
a particular pulse can be set up extremely easily and ‘ 
quickly. Also, the pulse period, delay and width con- 

trols are designed in such a way that incompatible pulse 

settings will be noticed immediately. 
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Figure 3—5. Positioning of Controls 


3-11 Compatible pulse settings are guaranteed as 
long as the pulse delay and pulse width controls are 
either set to the left of the pulse period control or;if 
set vertically below the period control, that the delay 
and width verniers are set counter clockwise of the 
period vernier. 


3—12 NORM OPERATING MODE 

3-13 There are six ways of operating in the 

normal mode: @ 
Internal trigger — the repetition rate is 
determined by the internal rate generator 
which is internally triggered. 


External trigger — the rate generator is dis- 
abled and an external signal is used as the 
trigger source. 


Manual trigger — one pulse is produced each 
time the MAN button is pressed. 


Square wave — in each of the above modes 
a square wave output can be selected (pulse 
width = pulse period/2) instead of the 
variable pulse width output. The frequency 
is divided by two. 


Gating — each of the outputs obtained above 
(except square wave) can be gated using an 
external input. 


Double pulse — this mode can be selected 
with any of the above outputs except 
square wave. Two pulses are produced for 
each trigger pulse. The delay between each 
pulse in a pair is variable using the delay 
controls (5) and 


PULSE PERIOD (2) 1.1m 
VERNIER (3) Center 
PULSE DOUBLE/NORM @) NORM 
PULSE DELAY (5) 1.1m 
VERNIER () ccw 
PULSE WIDTH (7) TU Am 
VERNIER ccw 
TRANSITION TIME (QQ) 5n—0.54 
LEADING EDGE Center 
TRAILING EDGE (11) Center 
AMPLITUDE @2) 5.0—2.0 
VERNIER (13) cw 
POLARITY : 
OFFSET (14) ON 
VERNIER (15) Center 
SYM/NORM/COMPL (17) NORM 


INT LOAD IN 


Mode selector NORM 


LINE (23) ON 


All output pulses are preceded by a trigger pulse at the 
TRIGGER OUTPUT connector (20) In square wave 
mode the delay between the trigger output and the pulse 
output is fixed at 25 + 8ns, but in other modes the 
delay can be varied using the PULSE DELAY (6) and 
VERNIER (6) controls. 


3—14 Internal Trigger 


3-15 In this mode the 8012B requires no external 
signal to produce an output. Rate, delay, width, transi- 
tion times, etc. are all adjustable using the front panel 
controls. The initial control settings (also shown in 
Figure 3—1) are given to assist someone unfamiliar 

with the operation of the 8012B. The pulse and trigger 
outputs should be connected to an oscilloscope using a 
50 ohm system (as shown in Figure 3—6). The oscillo- 
scope (an HP 180C mainframe with 1801A and 1821A 
plug-ins) should be set with the sweep time at 5us/div 


_—— 


and the sensitivity at 2V/div. 
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Figure 3—6. Initial control settings and test equipment 


3-16 The circuits and controls involved in 
normal internal trigger mode are shown in Figure 3—7. 
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Figure 3—7. Normal Internal Trigger Mode — Block Diagram 
3-17 The output pulses should appear at the of > 1.7V p-p (about zero) or pulses > 0.8V amplitude: 
OUTPUT (16) connector as shown in Figure 3—8 (positive or negative) and at least 7ns wide. The 
according to the settings of the POLARITY switch (19) amplitude must not exceed + 7V. 
and the SYM/NORM/COMPL switch 
3-18 If the INT LOAD switch(18) is set to OUT, the a. Set the PULSE PERIOD control (2) 
internal 50 ohm load is switched out (this can only be to EXT (+) to trigger on the positive going 
done if the 8012B has an external 50 ohm load), the slope of the input or to EXT (—) to trigger 
amplitude of the output pulse doubles and the offset on the negative going slope. 
is disabled. All other pulse parameters remain the 
eae: b. The pulse delay, width, amplitude, 
transition times, etc. are determined by the 
3—19 External Trigger front panel controls and can be left at the 
same settings as for normal internal trigger 
3—20 In this mode the repetition rate generator is mode. 
disabled and each trigger pulse is produced by an exter- 
nal signal which is applied at the TRIGGER INPUT 3-21 The circuits and controls involved in 


connector . The input signal can be sinewave normal external trigger mode are shown in Figure 3—9. 
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TRIGGER OUTPUT (21) 
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NO OFFSET 
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Figure 3—8. Output pulses in normal internal trigger mode 
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Figure 3—9. Normal External Trigger Mode — Block Diagram 


3-22 The output pulses should appear at the applied trigger and the setting of the PULSE PERIOD 
TRIGGER OUTPUT 3) and OUTPUT control (2) (either EXT+ or EXT-), 
connectors as shown in Figure 3—10 according to tk- 
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Figure 3—10. Output pulses in normal external trigger mode 


3-23 The output pulse parameters and format b. The pulse delay, width, amplitude, 

can be varied using the controls shown in Figure 3—9. transition times etc. are determined by the 
front panel controls and can be left at the 
same settings as for normal internal trigger 


3—24 Manual Trigger mode. 
3-25 In this mode the repetition rate generator c. Press the MAN button (1) once for 
is again disabled and each trigger pulse is produced by each output pulse. 


pressing the MAN button (1) once. 


a. Set the PULSE PERIOD control @) 3—26 The circuits and controls involved in normal 
to either EXT(+) or EXT(-). manual trigger operation are shown in Figure 3—11. 
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Figure 3—11. Normal Manual Trigger Mode — Block Diagram 
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Figure 3—12. Output pulses in normal manual trigger mode 
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3-8 


3-28 The output pulse parameters and format 3-31 The square wave output can be produced as « 
can be varied using the controls shown in Figure 3—11. follows: 


3-29 Square Wave Mode 
a. Set the PULSE PERIOD control (2) ve 


3-30 In this mode the pulse width is exactly half an internal range (as in normal internal trig- 
the pulse period (50% duty cycle). Pulse period, delay, ger mode) or to EXT and apply external 
transition times, amplitude etc. can still be varied using trigger pulses at the TRIGGER INPUT 

the front panel controls. A square wave output can be connector in order to determine the 
selected in any of the preceding operating modes; the repetition rate of the output pulses. 


following points must, however, be remembered. 


b. Set the PULSE WIDTH control (7) to 
a. Output pulse has 50% duty cycle. SQUARE WAVE 


b. Output pulse rate is half that of the rate 


generator (or input trigger pulse). c. Set the transition times, amplitude etc of 


the output pulses as for normal internal 


c. The delay between input trigger pulse trigger mode. 


and square wave output is fixed. 


d. The output pulse is symmetrical above 
and below the offset level. 


3-32 The circuits and controls involved in square 
e. Square wave output cannot be gated. wave mode are shown in Figure 3—13. 
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Figure 3—13. Normal square wave mode — block diagram 


Trigger output pulses 
at TRIGGER OUTPUT (20) 


3-33 The output pulses should appear at the 
OUTPUT connector (6) as shown in figure 3—14. 


3-34 The output pulse can be switched to nega- 
tive or normal or complement and the offset and 
amplitude can be varied. 


3—35 


3-35 The output pulses obtained in any of the 
preceding operating modes can be gated by applying 
an appropriate pulse to the GATE INPUT Salt 
square wave mode is gated, the level of the pulse base- 
line after the gate has closed depends on the number 
of pulses during the gate ‘on’ time (see figure 3—17). 


Gating Mode 
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Figure 3—14. Output pulses in square wave mode 


The gate input must meet the following requirements: 


to enable the rate generator — 
input voltage > +1.5V or resistor > 1K{2 
from gate input to ground. 


to disable the rate generator — 
input voltage < +0.8V or resistor < 1602 
from gate input to ground. 


The gate input is TTL compatible and the input 
voltage must not exceed + 5V. 


3-37 The circuits and controls involved in gate 
mode are shown in Figure 3—15. 
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Figure 3—15. Normal gate mode — block diagram 
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3—38 The output pulses should appear at_the 
TRIGGER OUTPUT and OUTPUT 
connectors as shown in Figure 3—16. 
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Figure 3—16. Output pulses in gate mode 
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Figure 3—17. Gated output in square wave mode 


3—39 RZ MODE 


3—40 In RZ mode external pulses, applied to the 
INPUT connector on the 8012B rear panel, 
trigger the delay generator directly (see figure 3—18). 

and the shape of the output pulses is determined by the 
pulse forming circuits following the delay generator. The 
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Figure 3—18. RZ mode — block diagram 
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internal rate generator is not used in RZ mode, thus the 
trigger output (derived from the rate generator) is inde- 
pendent of the pulse output. The pulse output cannot 
be gated in RZ mode. 


3—41 The circuits and controls involved in RZ mode 
are shown in Figure 3—18. 
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3—42 The RZ input signal must be > +1V to a 
maximum of + 5V in amplitude and must be at least 
7ns wide. 


3—43 The procedure for obtaining an output in 
RZ mode is as follows: 


a. Connect the external signal to the 
INPUT connector @5) on the rear 
panel of the 8012B. 


b. Set the Mode Selector switch to 
RZ. 


c. Set the pulse delay, width, transition 
times, amplitude, offset and output format 


as required. 
3—44 The output pulses should appear at the 
OUTPUT connector (6) as shown in Figure 3—19. 


/_\ faa 
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3—45 DOUBLE PULSE Mode 


3—46 In this mode, the 8012B delivers two 

pulses at the OUTPUT connector for each 

trigger pulse. One pulse is in phase with the TRIGGER 
OUTRUT: (20) ; the other pulse is delayed by the time 
set on the PULSE DELAY controls () and 


3-47 Double pulse output can be selected in any 
of the preceding operating modes except square wave. 


Positive output 
pulses at OUTPUT 
connector 


Figure 3—19. Output pulses in RZ mode 


Double pulse output is produced as follows: 


a. Set the PULSE DOUBLE/NORM switch 
(4) to DOUBLE. 


b. The remaining pulse parameters and 
output format can be set as required. 


3—48 The circuits and controls involved in double 
pulse mode are shown in Figure 3—20. 
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Figure 3—20. Double pulse mode — block diagram 
3—49 The trigger and output pulses should appear 
at the TRIGGER OUTPUT and OUTPUT 


connectors as shown in Figure 3—21. 
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Figure 3—21. Output pulses in double pulse mode 
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3—50 EXTERNAL WIDTH MODE 

3-51 In this mode, external pulses, applied to the 
INPUT connector on the rear panel, trigger the 
transition time integrator (see figure 3—22) and cause 
the output amplifiers to change state at the threshold 
level of the input signal. Thus the pulse output is a 


shaped version of the input. It is also independent of 
the TRIGGER OUTPUT . The external width 
input signal must be > +1V to a maximum of + 5V 

in amplitude and must be at least 7ns wide. 


3—52 The circuits and controls involved in exter- 
nal width mode are shown in Figure 3—22. 
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ooo ——————————————— Figure 3—22. External width mode — block diagram 


3—53 The procedure for obtaining an output in 
external width mode is as follows: 


a. Connect the external signal to the 
INPUT connector on the rear panel 
of the 8012B. 


b. Set the Mode Selector switch to 
EXT WIDTH. 


c. Set the pulse transition times, amplitude 
and output format as required. 
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@ 3-54 The output pulses should appear at the OUTPUT connector as shown in Figure 3—23. 
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Figure 3—23. Output pulses in external width mode 


3—55 ADDITIONAL FACILITIES IN RZ output can be triggered internally, externally or manual- 
AND EXT WIDTH MODES ly and can also be gated as in the normal operating mode. 
If this facility is not required, it can be_switched off by 
3—56 When operating in RZ or EXT WIDTH setting the PULSE PERIOD control ( to EXT and 
modes, the internal rate generator is available as an disconnecting the TRIGGER INPUT . The cir- 
independent clock generator which provides an output Cuits and controls involved in this facility are shown in 
at the TRIGGER OUTPUT connector (20) . This Figure 3—24. 
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Figure 3—24. Independent clock generator in RZ/EXT WIDTH modes — block diagram 
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Figure 4—1. 8012B Pulse Generator — Block Diagram 
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4-1 INTRODUCTION 


4-2 A basic block diagram of the 8012B is shown 
in Figure 4—1 and this diagram should be referred to 
when reading the following description. The pulse 
repetition rate is generated either internally by the rate 
generator, manually using a push-button, or externally 
by an applied signal. The pulses thus produced can be 
gated synchronously by applying an external gating 
signal to the gate input. The output of the rate generator 
is fed to the selector circuits and to the trigger amplifier 
to produce a trigger output. 


4-3 The 8012B can be used in one of three modes 
of operation: Normal mode, RZ mode and External Width 
mode. In Normal mode the pulses are generated as 
described above; 

In RZ mode external signals, applied directly to the delay 
generator, determine the repetition rate of the output 
pulses; In External Width mode external signals, applied 
to the integrator, determine width and repetition rate of 
the output pulses. The mode switching is accomplished 

by the selector circuits. 
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SECTION 4 


THEORY OF OPERATION 


4—4 The output of the selector circuits, in Normal 
and RZ modes is applied to the delay generator which 
delays the pulses by the amount set on the delay 
controls. 


4—5 In double pulse mode two pulses are 
produced for each trigger pulse; the normal delayed pulse 
plus an extra pulse that by-passes the delay generator and 
is thus not delayed. 


4-6 The pulse spikes from the delay generator 
are applied to the width generator where pulses of 
defined width are created. 


4-7 The output of the width generator or, in 
External Width mode, the external input signal is applied 
to the integrator where the transition times of the leading 
and trailing edges are made variable. 


4-8 Finally the output of the integrator is 
amplified, passed through a variable attenuator and has 
the variable DC offset added. 


SHAPER 
Qg/Q12 


CURRENT 
SOURCE 
Q20 


Figure 4—2. Repetition Rate Generator — Block Diagram 


4-9 REPETITION RATE GENERATOR 


4—10 

generator is given in figure 4—2 and a full schematic in re 
diagram 1. These diagrams should be referred to when 
reading the following description. 


4-11 The pulse repetition rate is determined: 
a) by the internal rate generator 

b) externally using an applied signal 

c) manually using a push button. 


4-12 Internal rate generator 


4-13 When the internal rate generator is used, one 
of four period ranges is selected using the period 
range switch. In the three slower ranges, ramp 
capacitors (C23, C22, C21) are selected to provide the 
required repetition rate, transistors O17, Q18 and 
Q19 switch these capacitors in or out. In the fastest 
range, no ramp Capacitor is switched in; the time is 
determined by preset capacitor C24. In operation the 
selected capacitor discharges through constant 
current sink Q20 controlled by the pulse period 
vernier R1 and the value of the capacitor. As the 
voltage at O20 collector approaches zero, Q11 and 
Q13 conduct and rapidly recharge the capacitor. The 
pulse period vernier controls Q21 and Q10 which act 
as a voltage swing limiter and determine the upper 
voltage limit to which the ramp capacitor can 
recharge. When the capacitor has recharged to this 
limit, Q13 and Q11 cut off thus allowing the 
discharge cycle to resume. The output from Q11 is 
applied, via the differentiator network Q28/L3/CR15, 
to the delay generator and the trigger output 
amplifier. 
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Figure 4—3A, Normal Mode (including external trigger and gate mode) 


A block diagram of the repetition rate ee geen 5) 


SELECTOR 
CIRCUITS 


4—14 External trigger operation 

In external trigger mode the rate generator is 
used as a pulse shaper. Trigger pulses are applied to the 
differential amplifier Q1/O2 which in turn switches the 
Schmitt trigger formed by 03/04. The negative output 
spikes from the collector of O04 turn Q5 on and O13 base 
rises so that Q13 and Q11 turn on to produce an output 
pulse. 


4—16 Manual operation 

4-17 When the manual pushbutton is pressed, a 
negative spike is produced at the collector of Q4 which 
enables the current switch Q11/Q13. One pulse is 
produced from Q11 each time the Manual pushbutton is 
pressed. 


4-18 GATING 


4—19 Gate singals are applied to the gate amplifier 
Q8/Q7. Q8, normally ‘off’, is turned on by the OV level 
(off time) of the gate input pulse. Thus Q6 is turned on, 
the current through O6 lowers the base voltage of Q13 and 
so disables the rate generator. When the level of the gate 
input pulse reaches +1.8V (on time) O8 turns on and 
enables the pulse source. Thus output pulses will be 
produced from the rate generator only during the gate 
input pulse ‘on’ time. 


4—20 SELECTOR CIRCUITS 

4-21 A block diagram of the selector circuits is 
given in figure 4—3 and is repeated for each mode of 
Operation showing the signal paths used. Figures 4—1, 
4—3 and the schematic diagram 2 should be referred 

to when reading the following description. 
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4-22 In Normal mode, the rate generator output is 
applied to the delay generator via Q15 and to the trigger 
amplifier via Q16. If double pulse mode is selected, the 
pulse is also applied to the width generator via differential 
amplifier 054/055 (see schematic 3). 
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4—23 In RZ mode the rate generator output is only 


used to generate trigger pulses, via Q16. The RZ input is 
applied, via Q43, Q46, O45 to the differential amplifier 
Q42/Q47 and gate 044, to the delay generator. 
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Figure 4—3B RZ Mode 
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Figure 4—3C. Ext. Width Mode 
4-24 In Ext. Width mode the rate generator 


Output is only used to generate trigger pulses, via Q16. 
The Ext. Width input is applied, via Q43, Q46, Q45 to the 
differential amplifier 042/047 to pulse shaper 3 and the 
integrator. 
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Figure 4—3D Square Wave Mode 
4—25 In Square wave mode the output of the rate 4—28 The purpose of the delay generator is to 
generator is applied, via Q14, to the square wave divider. delay the pulse source, whether from the internal rate 
The output of the divider is applied to the trigger amplifier, generator, external trigger or from the RZ input, within 
via Q52, and pulse shaper 3 and the integrator, via O48. the range of 35 ns to 1s, with respect to the trigger 
output. 
4—26 DELAY GENERATOR 
4—27 A block diagram of the delay generator is 4—29 The current source (O23), the monostable 
given in figure 4—4 and a full schematic in diagram 3. (Q30/031) and the recharge circiut (Q26) are controlled 
These diagrams should be referred to when reading the by the width switch so that the delay circuit is inhibited 
following description. in square wave and external width modes. 
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Figure 4—4 Delay Generator — Block Diagram 


4-30 Under no-signal conditions, Q31 is off, A30 
is on and Q26 is acting as a sink for the ramp current. 
Thus the ramp current source (O23) cannot charge the 
ramp capacitors. A positive pulse input signal turns O31 
on and Q30 off, Q26 follows Q30 collector and thus is 
non-conducting. The selected ramp capacitor is charged 
by the current source 023 until a level is reached when 
Q30 turns on again, which turns 031 off. Q26 now 
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4-31 WIDTH GENERATOR 


4—32 A block diagram of the width generator is 
given in figure 4—5 and a full schematic in diagram 4. 
These diagrams should be referred to when reading the 
following description. 


4-33 The function of the width generator is to 
create a pulse of defined width for each positive pulse 
spike received from the delay generator. The current 
source (Q34) and the monostable (040/041) are 
controlled by the width switch so that the width 
circuit is inhibited in square wave and external width 
modes. 


4—34 The width generator circuit is identical to 
the delay generator circuit except for the differentiator 
on the output (L11); see para. 4-30. The output pulse is 
applied to pulse shaper 3. 


SSS SSS 


MONOSTABLE 


SQUARE WAVE INPUT 


conducts again and rapidly discharges the selected ramp 
capacitor. The output from the monostable is a negative 
spike, coincident with the pulse input, followed by a 
positive spike which occurs some time later and is 

used to drive pulse shaper 2. The time between the pairs 
of spikes is the time taken for the ramp waveform to 
reach the threshold level of the monostable (O030/031), 
i. e. the delay time. 
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Figure 4—5 Width Generator — Block Diagram 


4-35 If square wave or external width modes are 
being used, the output signals from the selector circuits 
in figures 4—3C and 4—3D are applied directly to pulse 
shaper 3 and both the delay and width generators are 
disabled. 


4—36 INTEGRATOR 


4-37 A block diagram of the integrator is given 
in figure 4—6 and a full schematic in diagram 5. These 
diagrams should be referred to when reading the 
following description. 


4—38 The purpose of the integrator circuit is, in 
all modes of operation, to vary the rise and fall times 
(transition times) of the pulse leading and trailing edges. 
The theory of operation is given for normal pulse mode 
only. 
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Figure 4—6 Integrator — Block Diagram 


4—39 The leading and trailing edges of the pulse 
from the width generator turn the Schmitt trigger (Q1/ 
Q2) on and off. Transistors 1 to O6 turn on and off 
as follows: 
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4—40__—i The leading edge of a pulse (beginning of t1) 
switches Q1 on which in turn switches Q4 and O5 on. 
Current flows from the +17V line through Q4 and charges 
the selected ramp capacitor (C11, C12 or C13). The 
current flow is controlled by the leading edge vernier 

(R 7). Q5 acts as a current switch and delivers the current 
from Q11 through Q5 to the —17V line. 
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4—41  Theramp capacitor charges in a linear manner 
until CR6 becomes forward biased and begins to conduct 
via Q9. Thus the pulse top is clamped at a potential 
defined by the voltage source 09/010. 


4-42 At the end of period tj, Q1 switches off and 

thus Q4 and O5 switch off. Q2 switches on which in 

turn switches O6 and Q3 on. The selected ramp capacitor 
now begins to discharge through Q6 to the —17V line. The 
current flow is controlled by the trailing edge vernier 

(R 8). OQ3 acts as a current switch and supplies current 
from the +17V line to Q9. 


4—43  Theramp capacitor discharges in a linear 
manner until CR5 becomes forward biassed and begins 
to conduct via O11. Thus the pulse base is clamped at a 
potential defined by the voltage source 011/012. The 
cycle is repeated when, at the end of tz, O2 turns off 
and Q1 turns on again. 


4—44 The voltage source 035/036 supplies the 
reference voltage for switching the ramp capacitors. 


4-45 The range capacitor C14 and R41/R42 
constitute a low pass filter which is active in the ranges 
between 0.5 us and 0.5 s. The filter is turned on and off 
via CR13/CR14 and CR24 to CR27. 


4—46 OUTPUT AMPLIFIER 

4-47 A block diagram of the output amplifier is 
given in figure 4—7 and a full schematic in diagram 6. 
These diagrams should be referred to when reading the 
following description. 
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4—50 The pulse is then applied to a push-pull 
amplifier (Q19 to Q24), the output of which is 
symmetrical about the baseline. High level amplitude 
adjustment is accomplished by adjusting voltage source 
Q27/028/R88 supplying the common base stage 024. 
Low level amplitude adjustment is accomplished by 
adjusting voltage source Q25/026/R87 supplying the 
common base stage 022. 


4—51 Pulse clipping correction is accomplished 
by adjusting R69. 


4—52 The internal 50 ohm load is switched in or 
out by the int. load switch via relay KI. 


4—53 OFFSETS AND ATTENUATORS 
4—54 A block diagram of the offset and attenuator 
circuits is given in figure 4—8 and a full schematic in 
diagram 7. These diagrams should be referred to when 
reading the following description. 


PULSE 
POLARITY 
SWITCH S8 
(SEE FIG. 4-8) 


4—48 The output of the integrator is applied to 
emitter follower Q13 and then to phase splitter O15. 
Transistor O14 adjusts the symmetry between the leading 
and trailing edge transition times in the vernier CW position. 
Roll-off adjustment for positive pulses is achieved using 
R104/CR17 and for negative pulses using 017/018/R60. 


4—49 The appropriate pulse polarity is selected 
by relay K2 which is controlled via the pulse polarity 
switch S8. 
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Figure 4—7. Output Amplifier — Block Diagram 
4-55 Transistors 030/032 and 034/042 are pulse 


baseline current sources and the appropriate pair are 
switched on by the polarity switch. If symmetrical format 
is selected, both current sources are inhibited. 


4—56 Positive and negative pulse baseline adjustment 
is achieved using R150 and R149 respectively. 


4-57 In order to adjust the amplitude and maintain 
the correct output impedance, a four step attenuator (S7) 
is used in conjunction with a ganged potentiometer 
network (R11/R12). 


4—58 Transistors 033, 039,041 and 048 provide 
dc offset for the output pulse. If the offset switch (S9) is 
set to off, transistors O33 and O41 are held off and there 
is no dc offset output. If the offset switch is set to on, 
the bias on the bases of Q33 and Q41 depends on the 
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Figure 4—8 Offsets and Attenuators — Block Diagram 


setting of the offset vernier (RQ). As the vernier is 4—59 POWER SUPPLIES 

turned counter clockwise Q33 is turned off and 041 

is turned on supplying a negative offset current. As the 4—60 The +17V and —17V power supplies are 
vernier is turned clockwise 041 is turned off and Q33 identical series regulated types using IC regulators (U1 
is turned on supplying a positive offset current. The and U2) and series pass transistors (043 and 044). 
current is applied to an output load (L1 to L4, R8 to Resistors R151 and R99 act as current sensing resistors 


R10). to enable the regulators to limit the current output. 


5—1 GENERAL 


5—2 This section contains information on the 
removal of covers and assemblies, performance verifi- 
cation and recalibration (internal checks and adjust- 
ments) procedures. 


5-3 Before attempting removal of covers, 
assemblies or components, disconnect the instrument 
from the ac line supply. It is advisable also to leave the 
instrument for a few minutes after disconnecting from 
the line, to enable capacitors to discharge. 


5—4 REMOVAL OF COVERS 


5—5 The gain access to all test points and assemblies 
remove the four screws from each of the two covers and 
slide the covers off. 


5—6 REMOVAL OF ASSEMBLIES 


5—7 Reference should be made to the Assembly 
Location diagram (6—1) before attempting to remove 
assemblies. Table 6—2 gives the colour code used to 
identify the internal wiring, eg. wire 93 is white with 
an orange stripe. 


5-8 Timing Board — Assembly 5 


5-9 Disconnect coaxial cable W5 and wire 93 
from board AS. Remove the three long securing screws 
and spacers and ease the board out of its connector on 
board A7. 


5—10 Output Board — Assembly 6 


5—11 Disconnect wire 93 and unsolder coaxial 
cable W4 from board A6. 


5—12 Remove the four screws securing the rear 
panel to the frome. Withdraw the rear panel and board 
A6 through the’ rear of the frame as far as the power 
supply leads will permit. 


SECTION 5 


MAINTENANCE 


5—13 Remove the three screws securing board A6 
to the rear panel. Unsolder the two wires number 937 
and the two wires number 923 from board A6. Carefully 
withdraw board A6 from the frame. 


5—14 When board AG is being refitted, thermal 
compound (HP part no. 6040—0265) must be applied 
to the output amplifier heat sink where it bolts on to 
the rear panel. This is necessary to improve thermal 
conductivity between the two surfaces. 


5—15 Mother Board — Assembly 7 


5—16 Remove boards A5 and A6 as detailed in 
paragraphs 5—8 to 5—13. 


5—17 Unsolder coaxial cable W3 connecting the 
output jack to board A7 at the board A7 end. 


5—18 Unsolder the power supply wires from the 
line on/off switch (S12). 


5-19 Disconnect the six wires 7, 91, 92, 93, O and 
90 from the top rear of board A7. 


5—20 Disconnect the three wires 3, 4 and 5 from 
the bottom rear of board A7. 


5-21 Disconnect the wires from all vernier controls 
except amplitude, ie R1, R2, R3, R7, R8 and RQ, at the 
board A7 end. 


5-22 Remove the knob from the amplitude vernier 
(R11/R12) using an Allen key. 


5—23 Remove the six screws securing board A7 to 
the front panel and carefully remove the board from 
the frame. 


5—24 PERFORMANCE TESTS 
5-25 Tables 5—2 to 5—23 give the procedures for 


verifying that the instrument is working to the specifications. 


Rigid observance of the sequence in which the tests appear 
is unnecessary. 


5—26 INTERNAL CHECKS AND 
ADJUSTMENTS 


5-27 The internal checks and adjustments in tables 


5—24 to 5—29 give the procedures for adjusting a 
serviceable instrument to bring it within specifiction. The 
checks should be performed in the order in which they 
appear. 


5—28 SERVICE PRODUCT SAFETY 
CHECK 
b= 20 This check (table 5—30) should be performed 


following the internal checks and adjustments to verify the 
instrument safety. 


Table 5—1. Test Equipment and Accessories 


INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL 
Counter Frequency range 0 — 50 MHz with HP 5245L 
Prescaler plug-in HP 5252A 
Oscilloscope Dual-channel, 50Mhz bandwidth HP 180C 
20mV/div sensitivity, sweep speeds with plug-ins 
100ns/div to 1s/div. with sweep 1801A, 1821A 
delay 
Digital Voltmeter 100V range. Accuracy HP 3470 system 
+ (0.03% reading + 0.01% range). comprising 34740A 
display and 34702A 
Multimeter. 
Sampling Oscilloscope Dual-channel, 1 GHz bandwidth HP 180C 
2mV/div. sensitivity, sweep speeds with plug-in 
100ps/div to 50us/div. 1810A 
Test Oscillator Frequency range 10 Hz to 10 MHz HP 651B 
Test Oscillator Frequency range 10 MHz to 500 MHz HP 3200B 
Pulse Generator Rep. rate at least 1MHz, HP 8011A 


variable width (1s to 100ms), 
amplitude OV to + 5V. 
ACCESSORIES 


50 ohm cable assembly, 23cm long, with male BNC connectors HP 10502A 

50 ohm cable assembly, 122cm long, with male BNC connectors (4 required) HP 10503A 
Test leads for DVM — dual banana plug HP 11003A 

to probe and clip 

Connector, BNC male to type N female (2 required) HP 1250—C077 
Connector, type N male to BNC male (2 required) HP 1250—9780 
Tee Connector, BNC HP 1250—0781 
50 ohm Feed-through termination HP 10100C 
Pulse Adder HP 15104A 


| 20dB Attenuator, 50 ohm (2 required) HP 8491A | 


Table 5—2. Performance Test: Pulse Period 


PULSE GENERATOR 


10503A 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 

VERNIER 3 

PULSE DOUBLE/NORM 4 
PULSE DELAY 5 

VERNIER 6 

PULSE WIDTH 7 

VERNIER 8 

TRANSITION TIME 9 
LEADING EDGE 10 

TRAINING EDGE 11 
AMPLITUDE 12 

VERNIER 13 

OFFSET SWITCH 14 

OFFSET VERNIER 15 
SYM/NORM/COMPL SWITCH 17 
INT LOAD 18 

POLARITY 19 

EXT WIDTH/NORM/RZ SWITCH 24 


5245L: 
FUNCTION 
SENSITIVITY 
TIME BASE 


STEP INSTRUCTIONS 


COUNTER 


10100C 


NORM 
IN 

+ 
NORM 


FREQUENCY 
1V 
adjust as necessary 


1 Check repetition rate for each set of 


control settings given in table: 


PULSE PERIOD VERNIER 
2 3 
20n—1 CCW 
1u—.1m ccw 
1m—10m ccw 
10m—1 ccw 
10m—1 cw 


For the last setting, set the 5245L 


PULSE PERIOD FREQUENCY 
<20ns > 50MHz 

< 1Us > 1MHz 
<.1ms > 10KHz 
<10ms > 100Hz 

> 1s <1Hz 


FUNCTION switch to PERIOD AVERAGE 1 


and measure the pulse period. 


PULSE PERIOD 
2 


1u— .1m 
1u— .1m 
10m — 1 
10m — 1 


PULSE GENERATOR 


INITIAL CONTROL SETTING 


1250—0781 


Table 5—3. Performance Test: Pulse Delay 


OSCILLOSCOPE 


PULSE PERIOD 2 see step 1 
VERNIER 3 see step 1 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 see step 1 
VERNIER 6 CCW 
PULSE WIDTH 7 see step 1 
VERNIER 8 CCW 
TRANSITION TIME 9 5n—0.5uU 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 ORE 
OFFSET VERNIER 15 _ 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 

EXT WIDTH/NORM/RZ SWITCH 24 NORM 
STEP INSTRUCTIONS 

1 For each of the control settings given in the table, 


measure the delay time between the leading edge of the 
trigger output pulse and the leading edge of the output 


pulse. 
VERNIER PULSE DELAY 
3 5 
center 35n — 1 
center 1u—.1m 
CCW -1m — 10m 
CW 10m — 1 


PULSE WIDTH 

7 
10n — 1 <35 ns 
1u—.1m <a) ns 
1m — 10m <100 bs 
1m — 10m <10 ms 


Table 5—4. Performance Test: Pulse Width 


PULSE GENERATOR 


10503A 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 
VERNIER 3 


PULSE DOUBLE/NORMAL 4 


PULSE DELAY 5 
VERNIER 6 
PULSE WIDTH 7 
VERNIER 8 


STEP 


_ 


PULSE PERIOD 


1u-.1 
.1m—1 
10m—1 


TRANSITION TIME 9 
LEADING EDGE 10 
TRAILING EDGE 11 
AMPLITUDE 12 
VERNIER 13 
OFFSET SWITCH 14 
OFFSET VERNIER 15 


SYM/NORM/COMPL SWITCH 17 


INT LOAD 18 
POLARITY 19 


EXT WIDTH/NORM/RZ SWITCH 24 


INSTRUCTIONS 


OSCILLOSCOPE 


see step 1 
CW 
NORM 
35n—1lL 
CCW 

see step 1 
CCW 
5n—0.5U 
CCW 
CCW 
5.0—2.0 
CW 

OFF 
NORM 
IN 

+ 

NORM 


Measure the pulse width for each of the control settings 


given in table. 


PULSE WIDTH 
2 7 
m 1uU—.1m 
Om .1m—10m 
10m—1 


< 1yS 
<.1mS 


<10mS 


Table 5—5. Performance Test: Minimum Pulse Width 


OSCILLOSCOPE 


PULSE GENERATOR 


1250—0077 


1250—0780 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 20n—1 
VERNIER 3 Center 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1U 
VERNIER 6 CCW 
PULSE WIDTH 7 10n—1u 
VERNIER 8 CCW 
TRANSITION TIME 9 5n—0. 5 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 — 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 neg. 
EXT WIDTH/NORM/RZ SWITCH 24 NORM 


STEP INSTRUCTION 


RESULTS 


1 Adjust amplitude VERNIER 13 to obtain full-screen dis- 


play of pulse amplitude. 


2 Measure pulse width: 


ie) 


4 Measure pulse width: 


Set POLARITY 19 to + 


<10nS ( 


<10nS 


Table 5—6. Performance Test: Pulse Period Jitter Table 5—7. Performance Test: Pulse Delay Jitter 


OSCILLOSCOPE OSCILLOSCOPE 


PULSE GENERATOR PULSE GENERATOR 


10503A 10503A 


INITIAL CONTROL SETTINGS 
INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 .1m—10m 
PULSE PERIOD 2 1u—0.1m VERNIER 3 see step 2 
VERNIER 3 see step 2 PULSE DOUBLE/NORMAL 4 NORM 
PULSE DOUBLE/NORMAL 4 NORM PULSE DELAY 5 1u—.1m 
PULSE DELAY 5 35n—1h VERNIERG6 see step 3 
VERNIER6 ‘CCW PULSE WIDTH 7 1u—.1m 
PULSE WIDTH 7 1U—.1m VERNIER 8 Center 
VERNIER 8 CCW TRANSITION TIME 9 5n—0. 5 
TRANSITION TIME 9 5n—0. 5 LEADING EDGE 10 CCW 
LEADING EDGE 10 CCW TRAILING EDGE 11 CCW 
TRAILING EDGE 11 CCW AMPLITUDE 12 5.0—2.0 
; AMPLITUDE 12 5.0—2.0 VERNIER 13 CW 
9 VERNIER 13 cw OFFSET SWITCH 14 OFF 
OFFSET SWITCH 14 OFF OFFSET VERNIER 15 - 
OFFSET VERNIER 15 SYM/NORM/COMPL SWITCH 17 NORM 
SYM/NORM/COMPL SWITCH 17 NORM INT LOAD 18 IN 
INT LOAD 18 IN POLARITY 19 rs 
POLARITY 19 + EXT WIDTH/NORM/RZ SWITCH 24 NORM 
EXT WIDTH/NORM/RZ SWITCH 24 NORM 
STEP INSTRUCTIONS 
1 Set the 1821A controls as follows: 
STEP INSTRUCTIONS Main sweep .1 ms/div 
Delayed Sweep 1Us/div 
1 Set the 1821A controls as follows: Sweep Mode Norm. 
Main Sweep 1 ms/div Delayed Trigger Auto. 
Delayed Sweep 1Us/div Magnifier x1 
Sweep Mode Norm. 
Delayed Trigger Auto. Z Adjust pulse period VERNIER 3 to obtain 0.4mS pulse 
CM Delay 2.0 period on display. 
2 Adjust pulse period VERNIER to obtain 0.1mS pulse 3 Adjust pulse delay VERNIER 6 to obtain 0.1mS pulse 
period on display. delay. 
3 Switch Mode switch on 1821A to DELAYED. 4 Switch Mode switch on 1821A to DELAYED. 
4 Adjust 1821A Delay (Div) vernier until leading edge 5 Adjust 1821A Delay (Div) vernier until leading edge 
of second pulse is on display. of first pulse is on display. 


5 Set Magnifier to x 10. 
Display should be: 


6 Set Magnifier to x 10. 
Display should be: 


Jitter 


6 Measure pulse period jitter: <.1% of setting + 50 ps. 7 Measure pulse delay jitter: <.1% of setting + 50 ps. 


Table 5—8. Performance Test: Pulse Width Jitter 


OSCILLOSCOPE 


PULSE GENERATOR 


INITIAL CONTROL SETTING 


Table 5—9. Performance Test: Square Wave 


OSCILLOSCOPE 


PULSE GENERATOR 


10503A 


INJTIAL CONTROL SETTINGS 


PULSE PERIOD 2 .1m—10m 
VERNIER3 see step 2 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1 
VERNIER6 CCW 
PULSE WIDTH 7 1uU—.1m 
VERNIER 8 see step 3 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 _ 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 

EXT WIDTH/NORM/RZ SWITCH 24 NORM 


STEP INSTRUCTIONS 


1 Set 1821A controls as follows: 
Main Sweep .1 ms/div 
Delayed Sweep 1Us/div 
Sweep Mode Norm. 
Delayed Trigger Auto. 
Magnifier x1 


2 Adjust pulse period VERNIER 3 to obtain 0.4ms pulse 
period on display. 


3 Adjust pulse width VERNIER 8 to obtain 0.1ms pulse 
width. 


4 Switch Mode switch on 1821A to DELAYED. 


5 Adjust 1821A Delay (Div) vernier until trailing edge 
of first pulse is on display. 


6 Set Magnifier to x 10. 
Display should be: 


Jitter 
<1% of setting + 50 ps 


~ 


Measure pulse width jitter: 


PULSE PERIOD 2 see step 1 
VERNIER 3 see step 1 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1u 
VERNIER6 CCW 
PULSE WIDTH 7 SQUARE WAVE 
VERNIER 8 — 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 = 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 

EXT WIDTH/NORM/RZ SWITCH 24 NORM 


STEP INSTRUCTIONS 


1 For each setting of the PULSE PERIOD 2 control given 
in table below, turn VERNIER 3 slowly from fully CCW 
to fully CW and check that the PULSE DELAY 5 has no 
effect on the position of the displayed pulse. 


PULSE PERIOD VERNIER Symmetry 
2 3 

20n — 1p CCW 50% +15 % 
20n—1y CW 50% + 5% 
1u—.1m CCW to CW 50% +5% 
-1m—10m CCW to CW 50% + 5% 
10m—1 CCW to CW 50% + 5% 
2 For all settings of the pulse period control 


check that the pulse width equals pulse OF F 
time within the above limits. 


Table 5—10. Performance Test: Duty Cycle 


PULSE GENERATOR 


TRIG 
OUT 


10503A 


10503A 


INITIAL CONTROL SETTINGS 


OSCILLOSCOPE 


Table 5—11. Performance Test: Manual Operation 


OSCILLOSCOPE 


PULSE GENERATOR 


10503A 


10503A 


e step 1 

Bee ees: ‘ a as INITIAL CONTROL SETTINGS 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1M pies SE sO e EX 
VERNIER6 ccw VERNIER 3 - 
PULSE WIDTH 7 ener PULSE DOUBLE/NORMAL 4 NORM 
VERNIER8 see step 1 pone 35n—1H 
TRANSITION TIME 9 5n—0.5. a cee 6 ccw 
LEADING EDGE 10 ccw eee 7 1U—.1m 
TRAILING EDGE 11 ccwW R8 CW 
AMPLITUDE 12 5.0—-2.0 TRANSITION TIME 9 5n—0.54 
VERNIER 13 cw LEADING EDGE 10 CW 
OFFSET SWITCH 14 OFF TRAILING EDGE 11 cw 
OFFSET VERNIER 15 -f AMPLITUDE 12 5.0—2.0 
SYM/NORM/COMPL SWITCH 17 NORM VERNIER 13 cw 
INT LOAD 18 IN OFFSET SWITCH 14 OFF 
POLARITY 19 fs OFFSET VERNIER 15 = 
EXT WIDTH/NORM/RZ SWITCH 24 NORM SYM/NORM/COMPL SWITCH 17 NORM 

INT LOAD 18 IN 
STEP INSTRUCTIONS POLARITY 19 . 

EXT WIDTH/NORM/RZ SWITCH 24 NORM 
1 For each set of control settings given in the table below, 


display the output pulse so that it occupies half of the 


display (see diagram): 


Left Limit 


Starting with the pulse period VE RNIER 3 fully CW 
turn VERNIER 3 slowly CCW until the trailing edge of 
the pulse begins to move or the pulse divides. When this 
happens measure the pulse period (Tp) and use in the 


Centre Line 


STEP INSTUCTIONS 


1 Press MAN button 1. 


Only one output pulse must occur when the button 
is pressed, no pulse must occur when the button is 
released. 


formula: 
a a Pulse Width (Tw) 100% 
t e = x 
Soh an Max Pulse Period (Tp) : 
RESULTS 
PULSE PERIOD VERNIER PULSE WIDTH VERNIER 
2 3 7 8 
Ju—.1m cw 1u—.1m Adjust for 1uS > 75% 
1m—10m CW .1m—10m Adjust for 0.1mS > 75% 
10m—1 cw 10m—1 Adjust for 10mS > 75% 
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Table 5—12. Performance Test: External Width Operation 


OSCILLOSCOPE 


PULSE GENERATOR PULSE GENERATOR 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 EXiies 
VERNIERS = 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 - 
VERNIER6 = 
PULSE WIDTH 7 — 
VERNIER 8 — 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CCW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 — 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 

EXT WIDTH/NORM/RZ SWITCH 24 EXT WIDTH 


STEP INSTRUCTIONS 


1 Apply external width pulses of >1V to INPUT 25 
(> 100 mV on Scope). 


2 Output should be as shown below. 
Note leading and trailing edges of output pulses are 
delayed on input pulses by a fixed delay of approx. 
30ns. This is the propagation delay of the 8012B 
internal circuitry. 
RESULTS 


INPUT 


=—| Fe— fixed delay 
| 


OUTPUT 


Table 5—13. Performance Test: RZ Operation 


OSCILLOSCOPE 


PULSE GENERATOR PULSE GENERATOR 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 EXT + 
VERNIER3 - 
PULSE DOUBLE/NORMAL 4 NORMAL 
PULSE DELAY 5 35n—1L 
VERNIER6 CCW 
PULSE WIDTH 7 10n—1fL 
VERNIER 8 Center 
TRANSITION TIME 9 5n—0. 5x 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CCW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 = 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 

EXT WIDTH/NORM/RZ SWITCH 24 RZ 
STEP INSTRUCTIONS RESULTS 


1 Apply RZ pulses of >1V to INPUT 25 (>100 mv 
on Scope). 


—2+1V 


2 Output should be: | 


Ov 
—~{ be fixed delay (approx. 50ns) 4 


3 Check that pulse delay VERNIER 6 and pulse width 


VERNIER 8 vary the pulse delay and pulse width. 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 

VERNIER 3 

PULSE DOUBLE/NORMAL 4 
PULSE DELAY 5 

VERNIER6 

PULSE WIDTH 7 

VERNIER 8 

TRANSITION TIME 9 
LEADING EDGE 10 

TRAILING EDGE 11 
AMPLITUDE 12 

VERNIER 13 

OFFSET SWITCH 14 

OFFSET VERNIER 15 
SYM/NORM/COMPL SWITCH 17 
INT LOAD 18 

POLARITY 19 

EXT WIDTH/NORM/RZ SWITCH 24 


STEP INSTRUCTIONS 


OSCILLOSCOPE 


1 Apply gate pulse of >1.5V to GATE INPUT 25, 


(>150 mV on Scope). 


Pe Check that output pulses at OUTPUT 16 only occur 


during ON time of gate pulse: Turn pulse period 


VERNIER 3 slowly CW and check gate operation for 


all pulse periods. 
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Table 5—14. Performance Test: Gate Operation 


PULSE GENERATOR PULSE GENERATOR 


10503A 


3 Check that leading edge of first trigger output pulse 
(TRIGGER OUTPUT 20) occurs a short time (owing 
to fixed delay) after the leading edge of the gate pulse. 


gate GATE 
ee \ 
pens closes 


n r AKG ws 


a 


fixed 
delay OUTPUT 
approx. = PULSE 


| last pulse 
(worst case) 


4 Check that last pulse width is correct even when gate 
pulse trailing edge occurs just before or during the last 
pulse (owing to the effect of the fixed delay of approx. 
45ns). 
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Table 5—15. Performance Test: External Trigger Operation 


OSCILLOSCOPE 


1801A 1821A 
A 8 EXT. INP. 
O O 


PULSE GENERATOR 


PULSE 
OUT 


10503A 


( 


Table 5—16. Performance Test: High Frequency 
Trigger Operation 


OSCILLOSCOPE 


10503A 


1250-0077 
8491A 
1250—0780 


10503A 


INITIAL CONTROL SETTINGS 


10503A 


PULSE PERIOD 2 EXT + 
VERNIER 3 — 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1U 
VERNIER 6 CCW 
PULSE WIDTH 7 -1m—10m 
VERNIER 8 Center 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 _ 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 
EXT WIDTH/NORM RZ SWITCH 24 NORM 
STEP INSTRUCTIONS 
1 Set the 651B controls as follows: 
Range X100 
Vernier Boe 
Attenuator +10 dB (1.0V) 
Amplitude 0.61V (RMS) 


TEST 
OSCILLATOR 


PULSE GENERATOR 


TRIG TRIG 
IN OUT 
O 


10503A 


10503A 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 EXT + 
VERNIER 3 = 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35 n—1U 
VERNIER6 CCW 
PULSE WIDTH 7 10n—1h 
VERNIER 8 CCW 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 OEE 
OFFSET VERNIER 15 - 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 

EXT WIDTH/NORM/RZ SWITCH 24 NORM 


STEP INSTRUCTIONS 


Apply sinewave with repetition rate of 50 MHz and 
amplitude of 1.7V p-p (170 mV on Scope). Check 
repetition rate of output is equal to repetition rate 


Center both vertical channels on the oscilloscope and 
observe the waveforms. The leading edge of the output 
pulse shall occur during positive slope of the sinewave. 


Set PULSE PERIOD 2 to EXT (-—): the leading edge of 
the output pulse shall occur during negative slope of the 
sinewave. 


of input i.e. 50 MHz. 


2 Set PULSE PERIOD 2 to EXT-. 


3 Repeat step 1. € 


Note that there is a delay of 25ns+ 8ns between the 
trigger input and output. 
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Table 5—17. Performance Test: Trigger Output Table 5—18. Performance Test: Rise and Fall Times 
(Slow ranges) 


OSCILLOSCOPE 


OSCILLOSCOPE 


PULSE GENERATOR 


PULSE GENERATOR 


1250-0077 


1250-0780 


10503A 


10503A 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 20n—1 INITIAL CONTROL SETTINGS 
VERNIER 3 CCW 
PULSE DOUBLE/NORMAL 4 NORM PULSE PERIOD 2 1U—.1m 
PULSE DELAY 5 35n—1u VERNIER 3 CCW 
VERNIER 6 CCW PULSE DOUBLE/NORMAL 4 NORM 
PULSE WIDTH 7 10n—1u PULSE DELAY 5 35n—-1py 
VERNIER 8 CCW VERNIER6 CCW 
TRANSITION TIME 9 5n—0.5u PULSE WIDTH 7 SQUARE WAVE 
LEADING EDGE 10 CCW VERNIER 8 = 
TRAILING EDGE 11 CCW TRANSITION TIME 9 0.5U—50uU. 
AMPLITUDE 12 2.0—1.0 LEADING EDGE 10 CCW 

: VERNIER 13 CW TRAILING EDGE 11 CCW 
OFFSET SWITCH 14 OFF AMPLITUDE 12 5.0—2.0 
OFFSET VERNIER 15 — VERNIER 13 CW 
SYM/NORM/COMPL SWITCH 17 - NORM OFFSET SWITCH 14 OFF 
INT LOAD 18 IN OFFSET VERNIER 15 — 
POLARITY 19 + SYM/NORM/COMPL SWITCH 17 NORM 
EXT WIDTH/NORM/RZ SWITCH 24 NORM INT LOAD 18 IN 

POLARITY 19 + 

STEP INSTRUCTIONS RESULTS EXT WIDTH/NORM/RZ SWITCH 24 NORM 
1 Measure amplitude of trigger output pulse > 1.0V 


(TRIGGER OUTPUT 20. 


2 Measure width of trigger output 16ns + 10ns STEP INSTRUCTIONS 
pulse at 50% of pulse amplitude. 
1 Adjust oscilloscope sensitivity for full screen pulse dis- 
ie. Turn VERNIER 3 slowly from play and measure rise and fall times between 10% and 
CCW to CW, the amplitude and 90% of amplitude for each of the following control settings. 
width limits given must be true 
for the whole range. 
4 Switch PULSE PERIOD 2 to range 
1u —.1m and repeat steps 1 to 3, 
5 Switch PULSE WIDTH 7 to 
SQUARE WAVE and repeat steps 
A tors: 
RESUIETS 
PUESE PERIOD VERNIER TRANSITION TIME LEADING EDGE 10 
2 3 9 TRAILING EDGE 11 
1u—.1m CCW 0.5u—50u CCW <0.5u 
5 -1m—10m CCW 50u—5m CCW <50uS 
10m—1 CCW 5m—0.5 CCW <5mS 
Ju—.im CW 0.5u—50u CW >50uS 
.1m—10m cw 50u—5m cw >5mS 
10m—1 Cw 5m—0.5 cw > 0.5S 


(Fast ranges) 


OSCILLOSCOPE 


PULSE GENERATOR 


10503A 


10503A 


+ 1250-0077 


Table 5—19. Performance Test: Rise and Fall Times 


Table 5—20. Performance Test: Transition Time 


PULSE GENERATOR 


105034 


10503A 


INITIAL CONTROL SETTINGS 


OSCILLOSCOPE 


. 1250-0077 


a 84914 
1250-0780 


Linearity 


PULSE PERIOD 2 20n—1b 
VERNIER 3 see step 1 
INITIAL CONTROL SETTINGS PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1U 
PULSE PERIOD 2 20n—1M VERNIER6 CCW 
VERNIER 3 cw PULSE WIDTH 7 10n—1 
PULSE DOUBLE/NORMAL 4 NORM VERNIER8 see step 2 
PULSE DELAY 5 35n—1M TRANSITION TIME 9 5n—0.5u 
VERNIER 6 CCW LEADING EDGE 10 see step 3 
PULSE WIDTH 7 SQUARE WAVE TRAILING EDGE 11 see step 3 
VERNIER 8 - AMPLITUDE 12 5.0—2.0 
TRANSITION TIME 9 5n—0.5 VERNIER 13 see step 4 
LEADING EDGE 10 CCW OFFSET SWITCH 14 OFF 
TRAILING EDGE 11 CCW OFFSET VERNIER 15 = 
AMPLITUDE 12 5.0—2.0 SYM/NORM/COMPL SWITCH 17 NORM 
VERNIER 13 CW INT LOAD 18 IN 
OFFSET SWITCH 14 OFF POLARITY 19 =. 
OFFSET VERNIER 15 fai EXT WIDTH/NORM/RZ SWITCH 24 NORM 
SYM/NORM/COMPL SWITCH 17 NORM STEP INSTRUCTIONS RESULTS 
INT LOAD 18 IN 
POLARITY 19 ¥ 1 Adjust pulse period VERNIER 3 to obtain a pulse 
EXT WIDTH/NORM/RZ SWITCH 24 NORM period of 1000S. 
2 Adjust pulse width VERNIER 8 to obtain a pulse 
width of 50nS. 
Ss Adjust LEADING EDGE 10 and TRAILING EDGE 11 
verniers to obtain rise and fall times of 30nS. 
STEP INSTRUCTIONS RESULTS 
4 Adjust amplitude VERNIER 13 to obtain full screen dis- 
1 Adjust amplitude VERNIER 13 to obtain full screen dis- play of pulse amplitude. 
play of pulse amplitude. 
5 Refer to diagram: 
2 Adjust pulse period VERNIER 3 to obtain full screen 
pulse period display. 
3 Measure rise and fall times: <5nS 
4 Set POLARITY 19 to — and repeat steps 1 to 3. <5nS 


5 Turn LEADING EDGE 10 and TRAILING EDGE 11 
verniers fully CW and measure rise and 


re pte > a ee 
fall times between 10% and 90% of amplitude. >0.5us c become AACE BSI UES ERE 
z 


<5% « 


7 Repeat steps 1 to 6 with POLARITY 19 set to —: <5% 


6 Set POLARITY 19 to + and repeat step 5. 0.5uS 


Table 5—21. Performance Test: Pulse Shaping 


OSCILLOSCOPE 


PULSE GENERATOR 


INITIAL CONTROL SETTINGS 


1250-0077 
8491A 
1250-0780 


PULSE PERIOD 2 20n—1lL 
VERNIER3 CCW 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1 
VERNIER 6 CCW 
PULSE WIDTH 7 SQUARE WAVE 
VERNIER 8 — 
TRANSITION TIME 9 5n—0. 5k 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 — 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 
EXT WIDTH/NORM/RZ SWITCH 24 NORM 
STEP INSTRUCTIONS RESULTS 
1 Measure preshoot, overshoot and ringing of the 

pulse as a percentage of pulse amplitude. <+5% 


Refer to diagram below. 
2: Set POLARITY 19 to — 


3 Repeat step 1. 


OVERSHOOT | 


| RINGING 


AMPLITUDE 


| PRESHOOT 


Table 5—22. Performance Test: Attenuator Calibration 


OSCILLOSCOPE 


PULSE GENERATOR 


INITIAL CONTROL SETTINGS 


PULSE PERIOD 2 20n—1y 
VERNIER 3 CW 


PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1l 
VERNIER6 CCW 
PULSE WIDTH 7 10n—1h 
VERNIER 8 Center 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 Cccw 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 Cw 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 = 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 
EXT WIDTH/NORM/RZ SWITCH 24 NORM 
AMPLITUDE 12. VERNIER 13. INT LOAD 18 
IN OUT 
5.0 — 2.0 CW 2 5.0 Z210V 
5.0 — 2.0 CCW <2.0 <4V 
2.0 — 1.0 Cw = 2.0 Z4V 
2.0 — 1.0 CCW <1.0 <2V 
1.0—0.5 Cw = 1.0 Z22V 
1.0 —0.5 CCW <0.5 <1V 
0.5 — 0.2 Cw 20.5 Z1V 
0.5 —0.2 CCW <0.2 <0.4V 


B—16 —_____ ee 


Table 5—23. Performance Test: DC Offset Table 5—24. Internal Checks and 


Adjustments — Power Supply 


OSCILLOSCOPE 


DIGITAL VOLTMETER 


P RAT 
ULSE GENE OR 34740 


PULSE GENERATOR 


34702A 


1250-0077 
8491A 


INITIAL CONTROL SETTINGS 8012B: 


PULSE PERIOD 2 EXT 
VERNIER 3 ccw 
PULSE DOUBLE/NORM 4 NORM 
INITIAL CONTROL SETTINGS PULSE DELAY 5 35n—1h 
VERNIER6 CCW 
PULSE PERIOD 2 EXT + PULSE WIDTH 7 10n—1y 
VERNIER 3 CCW VERNIER 8 CCW 
PULSE DOUBLE/NORMAL 4 NORM TRANSITION TIME 9 5n—0. 5 
PULSE DELAY 5 35n—1h LEADING EDGE 10 ccw 
VERNIER6 ccw TRAILING EDGE 11 ccw 
PULSE WIDTH 7 10n—1 AMPLITUDE 12 5.0-2.0 
VERNIERS CCW VERNIER 13 cw 
TRANSITION TIME 9 5n—0.5.t OFFSET SWITCH 14 OFF 
LEADING EDGE 10 CCW SYM/NORM/COMPL SWITCH 17 SYM 
TRAILING EDGE 11 CCW INTLOAD 18 IN 
AMPLITUDE 12 5.0—2.0 POLARITY 19 Positive 
VERNIER 13 CW EXT WIDTH/NORM/RZ SWITCH 24 NORM 
OFFSET SWITCH 14 OFF 3444A: 
OFFSET VERNIER 15 = HNGTONENITOR - 
SYM/NORM/COMPL SWITCH 17 NORM VOETS 
INT LOAD 18 IN RANGE SWITCH 100 V 
POLARITY 19 + ° 
EXT WIDTH/NORM/RZ SWITCH 24 NORM STEP INSTRUCTIONS 
+17V TP 
1 Connect the DVM between the +17V TP 
on board A6 and GND. Adjust A6R153 
STEP INSTRUCTIONS RESULTS for +17V + 100mV. 
1 Disconnect 8012B from oscilloscope 
Zz Connect the DVM between the —17V SS 
2 Center the oscilloscope display trace TP on board A6 and GND. Adjust o- 
A6RQ7 for —17V + 100mV. = O83 
3 Reconnect 801 2B to the oscilloscope : .° ] 
4 Set OFFSET 14 to ON 
5 VERNIER 15 fully CW BOARD A6 N i 
a 
6 Measure positive offset: >+2.5V N | 
7 Turn VERNIER 15 fully CCW (2) 
8 Measure negative offset: >—2.5V 
9 Turn OFFSET 14 to OFF 
10 Output pulse baseline should be at center of oscilloscope 


display. 


INITIAL CONTROL SETTINGS 


8012B: 


PULSE PERIOD 2 

VERNIER 3 

PULSE DOUBLE/NORM 4 
PULSE DELAY 5 

VERNIER6 

PULSE WIDTH 7 

VERNIER 8 

TRANSITION TIME 9 

LEADING EDGE 10 

TRAILING EDGE 11 
AMPLITUDE 12 

VERNIER 13 

OFFSET SWITCH 14 
SYM/NORM/COMPL SWITCH 17 
INT LOAD 18 

POLARITY 19 

EXT WIDTH/NORM/RZ SWITCH 24 


5245L: 


SENSITIVITY 
SIGNAL INPUT 
TIME BASE 
FUNCTION 


PULSE GENERATOR 


20n—1u 
CCW 
NORM 
35n—1y 
CCW 
10n—1u 
CCW 
5n—0.5u 
CCW 
CCW 
5.0—2.0 
CW 
OFF 
SYM 

IN 
positive 
NORM 


0.1 

AC 

0.1ms 
FREQUENCY 
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Table 5—25. Internal Checks and Adjustments: Repetition Rate 


COUNTER 


10100C 


STEP INSTRUCTION 


1 Adjust capacitor A5C24 for a nominal frequency of 
51.5MHz. Limits > 51MHz <52MHz. 


BOARD A5 


—Ci6— 
—R186 - 
—R161 - 
— R26 - 
—C25— 
@) 
N 
—CRi6 
— RI - 
-R1I6 — 


tks — 

R55 — 

— C2) — 
— R58 — 
— R57 — 
—R56—- 
-CRB - 
—CRQ- 
-R5} - 
RIS - 


= R46) — 


—RI85— —R184 — 


| 
| a 
Ce) 5 En)S @3)5 5 & Go) (4) 
_— orm 
mo ~m 
aT 
| | | | | 
eR parse) rliieetlee Ue 
O—n =—=<ANDWDOD D ee e) 
DQDMIN OMT BOMANN oO BOS Safe 
eEeCOoojoeeeterrer Fy cae Reis ta | 
Sea ees viii 
fo?) 
So 
= 


Table 5—26. Internal Checks and Adjustments: Delay and 
Width Timing 


OSCILLOSCOPE 


2. Pulse Width 


PULSE GENERATOR 


STEP INSTRUCTION 
1 Set the oscilloscope DISPLAY switch to channel A only. 


2 Set the pulse leading edge on the first line of the screen. 
Adjust A5 C45 for a nominal 1.3ps. Limits > 1.1bs 
<1,5us (Min, width with vernier 8 in CCW position 
is<10 ns, using sampling oscilloscope). 


1250-0781 


INITIAL CONTROL SETTINGS 


8012B: 
PULSE PERIOD 2 1u—0.1m Channel A 
VERNIER 3 cw | | 
PULSE DOUBLE/NORM 4 NORM | | 
PULSE DELAY 5 35n—1h i al 
VERNIER6 cw 
PULSE WIDTH 7 10n—1p 
VERNIER 8 cw 
TRANSITION TIME 9 5n—0. 5h 
LEADING EDGE 10 CCW BOARD AS 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 cw 
OFFSET SWITCH 14 OFF 
SYM/NORM/COMPL SWITCH 17 SYM 
INT LOAD 18 IN 
POLARITY 19 positive 
EXT WIDTH/NORM/RZ SWITCH 24 NORM 
1. Pulse Delay 
os 
STEP INSTRUCTION Bi 
1 Set up the oscilloscope as follows: : 
as 
1801A: ae 
DISPLAY ALT, channel B | 
VOLTS/DIV. =_-.2V 
POLARITY + UP, DC INPUT N 
BF 
1821A: 
TIME/DIV 0.2Us eo) J 
ieee 
2 Set the leading edge of the trigger output pulse on the | 


first.vertical line on the screen Measure the time of the 
leading edge of the output pulse. Adjust A5 C35 for a 
nominal 1.2Us. Limits > 1.1us <1.35ps. 


iN Gs Me Channel B 


Channe! A 


SROs) 


| 
N 
2 
jeg 
| 


—R97 - 
—R9B - 
=CR22— 
=C65— 


Table 5—27. Internal Checks and Adjustments: 
Amplitude and Baseline 


OSCILLOSCOPE 


PULSE GENERATOR 


INITIAL CONTROL SETTINGS 


8012B: 
PULSE PERIOD 2 20n—1pL 
VERNIER 3 CW 
PULSE DOUBLE/NORM 4 NORM 
PULSE DELAY 5 35n—1U 
VERNIER 6 CCW 
PULSE WIDTH 7 10n—1u 
VERNIER 8 adjust for 50 % 
duty cycle 

a TRANSITION TIME 9 5n—0.5u 

) LEADING EDGE 10 CCW 

: TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CIN 
OFFSET SWITCH 14 OFF 
SYM/NORM/COMPL SWITCH 17 SYM 
INT LOAD 18 OUT 
POLARITY 19 positive 
EXT WIDTH/NORM/RZ SWITCH 24 NORM 
1810A: 
TIME/CM 0.2us 
MILLIVOLTS/CM 200mV 


BOARD A6 


9 
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Table 5—27. cont'd. 


STEP INSTRUCTION 
1 Disconnect the 8012B pulse output from the oscilloscope 
and center the beam on the oscilloscope screen. Re-connect 


the 8012B output. 


2 Adjust A6 R87 for —5.2V amplitude 
Adjust A6 R88 for +5.2V amplitude 


+5.2V — — - 


baseline — —— 


3 Set the 1810A to 10mV/cm. 


Set the 8012B SYM/NORM/COMPL SWITCH 24 to NORM. 


4 Disconnect the 8012B pulse output from the oscilloscope 


and center the beam on the oscilloscope screen. Re-connect 
the 8012B output. 


5 Adjust A6 R150 to center the baseline. 
6 Set the 8012B POLARITY SWITCH 19 to negative. 


7 Adjust A6 R149 to center the baseline. 


ian 


baseline 


enee 


Table 5—28. Internal Checks and Adjustments: Pulse Clipping and Roll-Off 


OSCILLOSCOPE 


PULSE GENERATOR 


1250-0077 


1250—0780 


10503A 


10503A 


INITIAL CONTROL SETTINGS 1. Pulse Clipping 

STEP INSTRUCTION 
PULSE PERIOD 2 1U—0.1m 
VERNIERS pee Delow 1 Adjust the pulse period vernier for a stable display. 
PULSE DOUBLE/NORM 4 NORM 
PULSE DELAY 5 35n— 1H 2 Adjust A6 R69 for the best possible pulse shape. 
VERNIER6 CCW 
PULSE WIDTH 7 10n—1yu 
VERNIER 8 cw oS 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CW 
TRAILING EOGE 11 CW 
AMPLITUDE 12 5.0—2.0 
VERNiER 13 10 cm deflection Sey i, 
OFFSET SWITCH 14 OFF 
SYM/NORM/COMPL SWITCH 17 NORM 
INT LOAD 18 IN F 
POLARITY 1 rsa Gen me as ee ee 
EXT WIDTH/NORM/RZ SWITCH 24 NORM ke ae e 

4 Disptay the pulse trailing edge and measure the 

falltime. 
5 Adjust A6 R135 for equal rise and fall times 
> 0.56ps). 

BOARD A6 ee 


Q29 \Q31 


5) 

@o 

~ 
— RIO — 
= Ra6 
—R81 —_ 

a 

@ 

ao 
— R&S 


~-R82— 


Table 5—28. (cont'd) 


2: Pulse Roll-off 
STEP INSTRUCTION 
1 Set the 801 2B transition time verniers 10 and 11 to CCW. 


2 Expand the 1810A timebase to display only the pulse 
leading edge and position it symmetrically on the screen. 


3 Turn the leading edge vernier 10 from CCW to CW and 
measure the roll-off time. 


4 /-— roll-off 
x 


X leading edge 
NS 
~ 


i 


4 Position the pulse trailing edge symmetrically on the screen. 


5 Turn the trailing edge vernier 11 from CCW to CW and 
measure the roll-off time. 


ip 
"A 


4 trailing edge 


te 
EE/ 
aa Lee rolloft 


6 Adjust A6R60 for equal roll-off on both the leading and 
trailing edges. 


—R26 — 
—— R17— 
—CR7— 
—R35— 
R278 
—R31— 
—R32— 


—R126— 


| 1 | | ra) R153 
a 2mm a 
T@)* Tj //} ° 
| Y, | 
| ° 

~w 

w 
Pa lel ehwaiion | lt x © 
om — 
FORSHEE SG BF r eee | 
lag ere | #4 


-C47- 
= Ro — 


\ 


oe 


BOARD A6 
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Table 5—28. (cont'd) 


7 Adjust A6R130 for a nominal 80ns roll-off. Limits > 60ns 
<100ns. 


8 Set both 8012B transition time verniers 10 and 11 to CCW. 


9 Position first the pulse leading edge and then the pulse 
trailing edge on the screen and check the transition times. 
They should be <5ns. 


10 Set the 8012B polarity switch 19 to positive. 


11 Repeat steps 2 to 5 for the positive pulse and adjust 
A6R104 for equal roll-off on both the leading and trailing 
edges. 


— -— rolLoft 


etieay PX 
\ 


NN trailing edge 


\ 


leading edge WA 


if 
oS 
— a roll-off 


12 Repeat steps 1 to 11 and re-adjust the potentiometers if 
necessary. 


BOARD A6 


: | 
& | 
7 he 2 
= fe ox 
—CR39— @ | 
1 


— Cx —  —— 


10.16 


—CR 23— 
Coe 


= C55— 
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Table 5—29. Internal Checks and Adjustments: Table 5—29. (cont'd) 


Double Pulse 


STEP INSTRUCTION 


OSCILLOSCOPE 1 Position the output pulse on the oscilloscope screen. 


PULSE GENERATOR 


2 Adjust A5C35 for 9.5ns pulse width at 50% of pulse 


amplitude. 
9.5ns —e ee ——— 50% amp. 
1250-0077 


3 Set the 8012B pulse double/norm switch to double. 
1250—0780 ; 


4 Adjust the 8012B delay vernier 6 for a pulse delay of 
=> 20ns between the pulse leading edges. 


5 Adjust A5R188 to produce a first (undelayed) pulse of 
the same width as the delayed pulse (9.5ns — see step 2) 


+! iP 
INITIAL CONTROL SETTINGS | j7 2 20ns 


PULSE PERIOD 2 20n—1y BOARD AS 
VERNIER 3 center 

PULSE DOUBLE/NORM 4 NORM 

PULSE DELAY 5 35n—1p 

VERNIER6 ccw 

PULSE WIDTH 7 10n—1L 

VERNIER 8 ccw 

TRANSITION TIME 9 5n—0.5u 

LEADING EDGE 10 CCW 

TRAILING EDGE 11 ccw cs 

AMPLITUDE 12 5.0—2.0 e 

VERNIER 13 cw 

OFFSET SWITCH 14 OFF 

SYM/NORM/COMPL SWITCH 17 NORM tele 
INT LOAD 18 IN S8uNg 
POLARITY 19 positive m7 l real 
EXT WIDTH/NORM/RZ SWITCH 24 NORM 


=IROY = 


() 
6: 
© 


ae Si eye 


| 
[Pus 
! ee 
x =R105 — —CR3I9—- »w = & 
1@) =R08 = 3. R86 oe ee 
— R109 — 

| 9 ag 
it ae ee ie ea ee Wind eee ae 
rol |e SSS h so hic On cree oe 
ee Se O Seah) 08) abee  & & 
My 00. eer Tap at 
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Table 5—30. Service Product Safety Check 


STEP INSTRUCTION 


1 Visually inspect interior of 8012B for any sign of ab- 
normal internally generated heat, such as discolored printed 
circuit boards or components, damaged insulation, or 
evidence of arcing. Determine and remedy cause of any 
such condition if the product is in warranty. Disconnect 
power cord from line. 


4 Check resistance from 8012B cabinet to ground pin on 
power plug with suitable ohmmeter. The reading must be 
less than one ohm. Flex the power card while making this 
measurement to detect any intermittent discontinuity. 
Check internal ground connections on boards and frame. 
Also check resistance of any front or rear panel ground 
terminals marked =>. 


3 Check resistance from 8012B cabinet to ground pin on 
power plug with suitable ohmmeter. The reading must be 
less than one ohm. Flex the power cord while making this 
measurement to detect any intermittent discontinuity. 
Check internal ground connections on boards and frame. 
Also check resistance of any front or rear panel gound 
terminals marked —. 


4 Check the line fuses to verify that the correct values are 
installed. 
5 Check that the line voltage selector is set to the customers 


requirements. 


6 Check that all coaxial cables and wires inside the 8012B 
are properly connected. Check that all boards are properly 
connected and that there is good thermal contact between 
the power supply transistors and the rear panel heat sink. 


7, Inform the responsible product division of any repeated 
failures in the above tests or any other safety features. 
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Table 5—31 Performance Test Record (1 of 4) 


Hewlett-Packard 
Model 8012B 
Pulse Generator 
Serial No. 


Tested by 


Date 


Test Description 


Pulse Period 
20n—1u 


1u—.1m 
.1m—10m 


10m—1 


Pulse Delay 
35n—1u 


1us—.1m 
.Im—10m 


10m—1 


Pulse Width 
10n—1p 
1u—.1m 


.I1m—10m 


10m—1 


Minimum Pulse Width 


Pulse Period Jitter 


Results 


<20ns / >50MHz 
>1us /<1MHz 
<1us / >1MHz 
>.1ms /<10kHz 
<.1ms / >10kHz 
>10ms / <100Hz 
<10ms / >100Hz 
Sis /1Hz 
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> Table 5—31 Performance Test Record (2 of 4) 


Pulse Delay Jitter 
<.1% 
Pulse Width Jitter 

<.1% 


Square Wave 
20n—1p 50% + 15% 
50% + 5% 
1u—.1m 50% + 5% 
50% + 5% 
.1m—10m 50% + 5% 
50% + 5% 
10m—1 50% + 5% 
50% + 5% 
satisfactory 


9 not satisfactory 


Duty Cycle 
1u—.1m 
-Im—10m 
10m—1 


Manual Operations satisfactory 
not satisfactory 


External Width 
satisfactory 
not satisfactory 


RZ Operation 
satisfactory 
not satisfactory 
satisfactory 
not satisfactory 
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Table 5—31 Performance Test Record (3 of 4) 


>1.0V 
16ns + 10ns 


Test Description 


Gate Operation 


satisfactory 
not satisfactory 
satisfactory 
not satisfactory 
satisfactory 
not satisfactory 


ay lo 


External Trigger Operation 
satisfactory 
not satisfactory 
satisfactory 
not satisfacotry 


a a 


High Frequency Trigger Operation 


satisfactory 
not satisfactory 
satisfactory 
not satisfactory 


ES i 


Trigger Output 
Amplitude 
Width 


satisfactory 
not satisfactory 
satisfactory 
not satisfactory 
satisfactory 
not satisfactory 


e/a) 


Rise and Fall Times (slow) 


0.5u—50yu CCW 
CW 

50u—5m CCW 
CW 

5m—0.5 CCW 


CW 
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) Table 5—31 Performance Test Record (4 of 4) 


Rise and Fall Times (fast) 


Transition Time Linearity 


Pulse Shape 

Polarity + Preshoot 
Overshoot 
Ringing 

Polarity — Preshoot 
Overshoot 
Ringing 


INT LOAD 


Attenuator Calibration In Out 
5.0—2.0 25.0V 210V 
<2.0V AV 
2.0—1.0 22.0V Z4V 
<1.0V <2V 
1.0—0.5 21.0V Z22V 
<0.5V <1V 
0.5—0.2 20.5V Z21V 
<0.2V <0.4V 


5—23 DC Offset 

step 6 

step 8 

step 10 satisfactory 
not satisfactory 
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6-1 INTRODUCTION 


6-2 This section contains the circuits, component 
location diagrams and the lists of replaceable parts. 
Waveforms shown with the circuits are included for 
guidance only and failure to observe identical results 


should not be automatically taken as indication of a fault. 


6—3 ORDERING INFORMATION 
6—4 General 


6—5 The replaceable parts tables give parts in 
alphanumerical order of their reference designators and 
indicate the description and HP stock number of each 
part, together with any applicable notes. 


6-6 To order a replacement part, address order 
or enquiry either to your authorized Hewlett-Packard 
sales representative or to: 


A = assembly 
B = motor 
BT =: battery 
C = capacitor 
CP = coupler 
CR = diode 
DL = delay line 
DS = lamp 

F = fuse 

FL = filter 
HR = heater 

J = jack 

K = relay 

i = inductor 
M = meter 


T 
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SECTION 6 


DIAGRAMS AND REPLACEABLE PARTS 


CUSTOMER SERVICE 
Hewlett-Packard Company, 

333 Logue Avenue, 

Mountain View, California 94040 


or, in Western Europe, to: 


Hewlett-Packard (Schweiz) SA 
Rue du Bois-du-Lan 7 
1217 Meyrin 2 


Geneva 
6-7 Specify the following information for each 
part: 
a) Model and complete serial number of in- 
strument. 
b) Hewlett-Packard stock number. 
c) Circuit reference stock number. 
d) Description. 


To order a part not listed, give a complete description 
of the part and include its function and location. 


Table 6—1. Reference Designators 


= micro-circuit 

= plug 

= transistor 

= resistor 

= thermistor 

= switch 

= transformer 

= terminal board 

= vacuum, tube, neon 
bulb, photocell, etc. 

= voltage regulator 

= cable 

= socket 

= crystal 

= test point 
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Table 6—2, Diagram Notes 


Unless otherwise stated: 


capacitance in microfarads 
inductance in microhenries 
resistance in ohms 


Wiring colour code: 


black 
brown 
red 
orange 
yellow 
green 
blue 
violet 
grey 
white 


OMAN ODOARWNH—-O 


Encloses front panel nomenclature 


Microcirciut 
7] 


Screwdriver Adjustment 
ms Primary Signal Path 


931 


Indicates wire colour using 
resistor colour code. 
— 931———- 


La 


Coaxial cable 


| Chassis/Ground 


P/O Part Of 
EZS: Factory Selected 
Zener Diode 


with pin number (2). 


| x5 Printed circuit board edge 
= ial connector and socket (X5) 


Single pin or soldered 
connection. 


Coaxial Connector 
bulkhead mounted. 


! 
I 
1 
| 
Coaxial Connector 
Bolt down cable bush 
j 
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Table 6—3. Manufacturer Codes 


8012B 


MANUFACTURER NAME 


Signal Schematic 
Number number 


_ 


SCVCCR ELECTRINIGUE L= yvESINFET FRANCE 
GLM MEAUX FRANCE 
DFUTSCHE VITFOHM GMRH & CO GURMANY 
STETTNER=TRUSH INC CAZENOVIA NY 


Schematic ALLEN BRADLEY C7 MILWAUKEE WI 
aaah FEFROXCUPRE CORP SAUGERTIES NY 
RCA COFP SOLID STATE DIV SOMMERVILLE NJ 
MOTIRILA SEMICCNDUCTOR PREADUCTS PHOENIX AZ 
FAIRCHILD SEMICONDUCTOR BIV MOUNTAIN VIEW CA 
CLARCSTAT MFG CO INC DOVER NH 
THERMALLOY CO DALLAS TX 
COFNING GL WK FLEC CMPNT OTLV RALEIGH NC 
LAMPS INC TORRENCE CA 
MEPCC/ELECTRA CERP MINERAL WELLS TX 
GCWANCA ELECTRONICS CORP GOIWANDA NY 
CORNING GLASS WORKS (BRADFORD) R2ANFORD PA 
HEWLETT=PACKARD CM CORPORATE HQ PALM ALTO CA 
SPRAGUE ELEQGTRIGR@s NORTH ADAMS MA 
RUSSMAN MFG DIV 9F MCGRAW-EDISIN CO ST LIUIS MD 
; TRW ELEK COMPONENTS CINCH DIV ELK GROVE G 
These references on a signal These references on a Signal EL Bea MOTIVE MEFS CO INC | Beye bale nae Ms 
leaving a schematic diagram: entering a schematic diagram BECKMAN INSTRUMENTS INC HELTPOT DIV FULLERTON CA 
indicate the signal destination: indicate the signal origin. ae reLEUGe The RECA DECEILALEA 
The circle contains the signal The circle contains the signal ae eas eer n owe 
number and the square contains number and the square contains SWITCHCRAFT INC CHICAGO IL 
the number of the schematic the number of the schematic AMPHFNCL SALES NIV OF BUNKER=-RAMO HAZELWOOD MO 


to which that signal goes. on which that signal originates 
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Figure 6—1. Assembly Diagram 


ASSEMBLY 5 


20 


FRAMG 
REAR 


ASSEMBLY 5 TIMING BOARD 
ASSEMBLY 6 OUTPUT BOARD 
ASSEMBLY 7 MOTHER BOARD 


REAR PANEL 


93 


FRAMG 
REAR 


918 


ASSEMBLY 5 TIMING BOARD 
ASSEMBLY 6 OUTPUT BOARD 
ASSEMBLY 7 MOTHER BOARD 


REAR PANEL 
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Table 6-4. Frame Replaceable Parts List 


HP Part 
Number Description 
1 


08012-64401 CABINET ASSY 


Reference 
Designator 


Mfr Part 
Number 


08012-64401 


08012-66528 
08012-66529 
08012-66527 
08012-61921 


BOARD ASSEMBLY, TIMING 
BOARD ASSEMBLY, INTEGRATED AMPLIFIER 
BOARD ASSEMBLY, MOTHER 

AMPLITUDE VERNIER ASSEMBLY 


08012-66528 
08012-66529 
08012-66527 
08012-61921 


a ae | 


2140-0253 LAMP-INCAND T-1 BULB 28V 


64(ANSI 6839) 


2110-0007 
2110-0202 


FUSE 1A 250V SLO-BLO 1.25X.25 UL 
FUSE .5A 250V SLO-BLO 1.25X.25 UL IEC 


MDL-1 
313.500S 


9135-0112 FILTER-LINE (P/O MP9) 


9135-0112 


1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 


31-2221-1022 


1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 31-2221-1022 
1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 31-2221-1022 
1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 31-2221-1022 


1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 31-2221-1022 


1450-0404 LIGHT-IND LENS CAP CLR TL LENS 


1450-0404 


1460-1300 STAND, TILT 1460-1300 
5040-0445 FOOT ASSEMBLY 5040-0445 
5040-1124 KNOB, PUSHBUTTON, POWER 5040-1124 
0370-1005 KNOB-BASE-PTR .375 IN JGK SGI-DECAL 0370-1005 


0370-1097 
08012-00227 
08012-00226 
08012-74101 


KNOB-BASE-PTR .5 IN JGK SGI-DECAL 
PANEL, REAR 
PANEL, FRONT 
COVER ASSEMBLY 


0370-1097 
08012-00227 
08012-00226 
08012-74101 


MP11 


2100-3081 


RESISTOR-VAR CONTROL CC 50K 10% 10CW SERIES 63M 


2100-3081 RESISTOR-VAR CONTROL CC 50K 10% 10CW SERIES 63M 
2100-3081 RESISTOR-VAR CONTROL CC 50K 10% 10CW SERIES 63M 
0758-0024 RESISTOR 100 5% .25W F TC=0+100 C5-1/4-TO-101-J 


0757-0706 RESISTOR 51.1 1% .25W F TC=0+100 0757-0706 


2100-3081 
2100-3081 
2100-2488 


RESISTOR-VAR CONTROL CC 50K 10% 10CW 
RESISTOR-VAR CONTROL CC 50K 10% 10CW 
RESISTOR-VAR CONTROL CC 10K 20% LIN 


SERIES 63M 
SERIES 63M 
382 


MP10 i | 80128 PULSE GENERATOR 


PACKARD | TRANSITION TIME (s) AMPLITUDE (Vv) 


ec 
m 
~ 
“4 


PULSE PERIOD(s) 


RA 
-1 te 
(H)EXT() 20n = tp = 3m = 10m=1 a is 
" ot 1s 
—— med WO = es 


3101-0903 
3101-2298 
3101-0124 


SWITCH-SL DP3T-NS MINTR .5A 125VAC/DC 
SWITCH-SL DPDT-NS STD 1.5A 250BAC SLDR 
SWITCH-PB SPST NC MOM 


G128S-0003A 
3101-2298 
962 


MP5 


“ 10k - 100-1 


or : 
0.5 02 
PULSE DELAY (s) VERNIER LEADING EDGE 


PULSE 
DOUBLE NORM 35n- tp - 1m - 10m-1 ‘Cy @ 


9100-3470 TRANSFORMER, POWER 9100-3470 


08012-61640 CABLE ASSEMBLY, SHIL POWER 08012-61640 MP7 
08012-61644 CABLE ASSEMBLY, SHIL 08012-61644 
08012-61641 CABLE ASSEMBLY, SHIL INPUT 08012-61641 souare — PULSE WIDTH (s)___—_verwier TRAILING EDGE — NG 
WAVE 10n - Ww = Am - 10m-1 f ON 
8120-1378 POWER CORD 7.5 FT 8120-1378 i 6 Qe bi F aoe 
2110-0564 FUSE HOLDER BODY 2110-0564 
2110-0565 FUSE CARRIER 2110-0565 DSI, 
2110-0569 NUT-FUSE HOLDER 2110-0569 MP1 a aes Gea’ OUTPUT 


POLARITY 
{x “ 


t + INT LOAD 


See Table 6-3 for Manufacturer Codes 
Ew 


CIRCUIT COMPONENT 


SIDE SIDE 
—C30— —C31- 


C34 


—R179— as) 


—R71— 
—R75— 
—R73— 
—R43— 

—R176— 

—CR14— 
—R42— 
—R41— 

—R37— 


@9 
@) 


at 4 Ome 


—C66— 
—R68— 


—R69— 


=CAis= 


—CR16— 


—R14— 
—R16— 


—C3— —C4— 


—R93— 
—R163— 
—R162— 
—R70— 


—R92— 
—R40— 
—C16— 
—R39— 
C17— 


—CRi0-©) 


CH 


—R3o6— 
C1) 4 


[ph lOfo=—» = {nti |[a)i= 
—R103— —R104— 


Rh = 


—R91— 
—C39— 
= G— 
—CR19— 
—R81— 
—R79— 
—CR20— 
—CR12— 
349) L19 
=R30— 
—R29— 
—R27— 
—R28— 


== |a\6) 


—R143— —R164—— 
—R59 


—R144— 


29) 
@s) 


—C40— —R102— 


—CR31— 
—R150— 
—R61— 


Se 
| 
ea 
oO 
T 


—C54— 
—R121— 
—R130— 
—R119— 

CR30— 
—CR29— 

—R156— 

—L14— 
—R149— 

—C59— 
—CR34— 

—R146— 

—R147— 
—CR35— 

—L15— 

—R152— 


| 

nN | 

foe) 

i QOe® ® 
| GC 


—R157— 
—R172— 
—R154— 
—R175— 
c 
—L16— 
—R151— 


SR 
Siloos 


—CR22— 
—R97— 
—R98— 

—C65— 

—C46— 

—CR26— 

—R107— 

—C56— 
=R174= 
—C50— 
—R173— 
—CR33— 
—C57— 
—R15 


nQnm 
WWW 


NNOWOWW 
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Figure 6—2. Component Layout—Board A5 <iW\|Ve FCB 
9 P Y ( ae 1G o-l *SELECTED BY TEST. PART MAY BE OMITTED. 
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Table 6-5. Board Ab Replaceable Parts List 


Reference HP Part Mfr Mfr Part 
Designator Number Description Code Number 


08012-66528 BOARD ASSEMBLY, TIMING 08012-66528 
0150-0121 CAPACITOR-FXD .1UF +80-20% 50WVDC CER 0150-0121 
0150-0093 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 0160-0093 
0150-0093 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 0160-0093 
0150-0093 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 0160-0093 


*SELECTED BY TEST. PART MAY BE OMITTED 


0160-2199 


0180-0374 
0140-0204 
0150-0121 
0150-0121 
0150-0093 


0150-0093 
0150-0093 
0150-0093 
0160-2198 
0160-2197 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0150-0093 


0160-3714 
0180-1713 
0180-1718 
0121-0046 
0150-0093 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0150-0093 


0150-0093 
0160-3220 
0160-3762 
0180-0375 
0121-0046 


0150-0121 
0150-0121 
0150-0121 
0150-0093 
0150-0093 


0150-0093 
0160-3220 
0160-3725 
0180-0375 
0121-0046 


0150-0121 
0150-0121 
0150-0121 
0150-0121 
0140-0191 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0160-2198 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0150-0093 


0150-0093 
0150-0093 
0150-0093 
0160-2198 
0150-0093 


0150-0093 
0180-0374 
0150-0093 
0140-0201 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


CAPACITOR-FXD 30PF +5% 300WVDC MICA 


CAPACITOR-FXD; 


10UF+10% 20VDC TA-SOLID 


CAPACITOR-FXD 47PF +5% 300WVDC MICA 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


1UF +80-20% 50WVDC CER 
1UF +80-20% 50WVDC CER 
O1UF +80-20% 1OOWVDC CER 


O1UF +80-20% 100WVDC CER 
O1UF +80-20% 10O0WVDC CER 
.O1UF +80-20% 100WVDC CER 
20PF +5% 300WVDC MICA 
10PF +5% 300WVDC MICA 


.O1UF +80-20% 100WVDC CER 
O1UF +80-20% 100WVDC CER 
.O1UF +80-20% 100WVDC CER 
O1UF +80-20% 1O0OWVDC CER 
.O1UF +80-20% 100WVDC CER 


5600PF +10% 250WVDC MET 
.56UF £10% 40WVDC MET 
56UF +10% 2ZOWVDC TA-SOLID 


CAPACITOR-V TRMR-CER 9/35PF 200V PC-MTG 


CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD: 


.O1UF +80-20% 10O0WVDC CER 


.O1UF +80-20% 100WVDC CER 
.O1UF +80-20% 100WVDC CER 
.O1UF +80-20% 1OOWVDC CER 
.O1UF +80-20% 1OOWVDC CER 
.O1UF +80-20% 1O0O0WVDC CER 


.O1UF +80-20% 100WVDC CER 
6800PF +5% 250WVDC MET 
.68UF 410% 40WVDC MET 
68UF +10% 20VDC TA-SOLID 


CAPACITOR-V TRMR-CER 9/35PF 200V PC-MTG 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-FXD 


1UF +80-20% 50WVDC CER 
.1UF +80-20% 50WVDC CER 
1UF +80-20% 50WVDC CER 
.O1UF +80-20% 100WVDC CER 
.O1UF +80-20% 100WVDC CER 


.O1UF +80-20% 100WVDC CER 


CAPACITOR-FXD 6800PF +5% 250WVDC MET 


CAPACITOR-FXD 
CAPACITOR-FXD: 


68UF +10% 40WVDC MET 
68UF +10% 20VDC TA-SOLID 


CAPACITOR-V TRMR-CER 9/35PF 200V PC-MTG 


CAPACITOR-FXD . 
CAPACITOR-FXD 
CAPACITOR-FXD . 
CAPACITOR-FXD 


1UF +80-20% 50WVDC CER 
1UF +80-20% 50WVDC CER 
1UF +80-20% 50WVDC CER 
1UF +80-20% 50WVDC CER 


CAPACITOR-FXD 56PF +5% 300WVDC MICA 


CAPACITOR-FXD . 
CAPACITOR-FXD . 


O1UF +80-20% 100WVDC CER 
O1UF +80-20% 100WVDC CER 


CAPACITOR-FXD .01UF +80-20% 1O00WVDC CER 
CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR-FXD 20PF +5% 300 WVDC MICA 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 


O1UF +80-20% 100WVDC CER 


.01UF +80-20% 10O0WVDC CER 
.O1UF +80-20% 10O0WVDC CER 


O1UF +80-20% 100WVDC CER 
O1UF +80-20% 100WVDC CER 


.O1UF +80-20% 100WVDC CER 


O1UF +80-20% 1OOWVDC CER 
O1UF +80-20% 10OWVDC CER 


CAPACITOR-FXD 20PF +5% 300 WVDC MICA 


CAPACITOR-FXD . 


CAPACITOR-FXD 
CAPACITOR-FXD; 


O1UF +80-20% 100WVDC CER 


O1UF +80-20% 100WVDC CER 
1OUF +10% 20VDC TA-SOLID 


CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR-FXD 12PF 10% 500 WVDC 


DIODE-SWITCHING 30V 50NA 2NS DO-35 
DIODE-SWITCHING 30V 50NA 2NS DO-35 
DIODE-SWITCHING 30V 50NA 2NS DO-35 
DIODE-SWITCHING 30V 50NA 2NS DO-35 
DIODE-SWITCHING 30V 50NA 2NS DO-35 


See table 6-3 for Manufacturer Codes 


0160-2199 


150D106X9020B2 
0140-0204 
0150-0121 
0150-0121 
0150-0093 


0150-0093 
0150-0093 
0150-0093 
0160-2198 
0160-2197 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0150-0093 


0160-3714 
0180-1713 
0180-1718 
304322 9/35PF N650 
0150-0093 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0150-0093 


0150-0093 

CKB-68 

0160-3762 
150D686X9020B2 
304322 9/35PF N650 


0150-0121 
0150-0121 
0150-0121 
0150-0093 
0150-0093 


0150-0093 

CKB-68 

0160-3725 
150D686X9020B2 
304322 9/35PF N650 


0150-0121 
0150-0121 
0150-0121 
0150-0121 
DM15E560J0300WVICR 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0160-2198 


0150-0093 
0150-0093 
0150-0093 
0150-0093 
0150-0093 


0150-0093 
0150-0093 
0150-0093 
0160-2198 
0150-0093 


0150-0093 
150D106X9020B2 
0150-0093 

DM15E4 70JO500WVICR 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


Table 6—5 (cont’d). Board A5 Replaceable Parts List 


Reference HP Part ere p 
Desonauer Description Mfr Part Number 


AS5CR6 1901-0040 OIODE=SWITCHING 5ONA 2NS DO-35 1901=0040 
ASCR7T 1902-0037 DIODE-ZNR 9.09V 00-7 PO=.4w 10939-169 
A5CRB 1901-0040 OLODE=SwWITCHING SONA 2NS 00-35 1901-0049 
AS5CRI 1901-0040 DI ODE-SWITCHING 5ONA 2NS 00-35 1901-0040 
A5CR1O 1901-0179 OI ODE-SwWITCHING 5CNA 750PS DO-7 1901-0179 


ASCRi1 1901-0040 OILQDE=SWITCHING SONA 2NS 00-35 1901-0040 
ASCR12 1901-0040 DIGDE-SwITCHING 50NA 2NS 00-35 1961-004) 
ASCR13 190 1-C04u DIODE-SWITCHING SONA 2NS 00-35 1901-0040 
A5CR14 1901-0040 OI GDE-SWITCHING SONA 2NS DO-35 1901-0040 
A5CR15 1901-0533 OIODE-SCHOTT KY 1901-0533 


ASCR16 1901-0046 O1O0DE=SwITCHING SONA 2NS 00-35 1901-0040 
ASCR18 1901-004u OIQDE-Sw ITCHING 5ONA 2NS 00-35 1901-0040 
ASCR19 1902-0049 & $Z 10939-122 
AS5CR20 1961-0040 DIGDE-SWITCHING SONA 2NS DO-35 1901-0040 


A5CR21 1902-0126 OICDE-ZNK 2-61V 5% DO-7 PD=.4W TC2-.073% SZ 10939-14 
A5SCR22 1901-0040 DIGDE=SWITCHING 30V¥ SONA 2NS DO=35 1901-0040 
A5CRK23 1902-0025 DIGDE-ZNK LOV 5% OO-7 PO=.4W TC=+.06% SZ 10939-182 
AS5CR24 1902-0025 OIODE=ZNR 1LOV 5% OO=7 PD=.4W TC=+-.062% SZ 10939-1B82 
ASCR25 1901-0040 DIODE=SWITCHING 30V 50NA 2NS 00=35 1901-0040 


ASCR26 1902-0049 OIODE-ZNR 6-19V 5% DO-7 PD=-4W TC=4.022% SZ 10939-122 
ASCR27 1902-0126 OIGDE=ZNR 2-61V 5% DO-7 PD=.4W TC=—.0737% SZ 10939-1¢ 
A5CR28 1910-00 34 OIODE=GE 30¥ BONA 8NS 20-7 1910-0034 
ASCR29 1901-0040 DIGDE-SWITCHING 30V SONA 2NS DO-35 1901-0040 
A5CR30 19u1-004u DIODE-SWITCHING 3CV SCNA 2NS DO-35 1901-0040 


ASCR3L 1901-0040 DIOCE=SWITCHING 30V 50NA 2NS 00-35 1901-0040 
ASCR32 1901-0040 OIODE=SWITCHING 30V 50NA 2NS 00-35 1901-004) 
A5CR33 1901-C04U OIODE-SWITCHING 30V 50NA 2NS 030-35 1901+004 9 
A5CR34 1902-0032 DIODE=ZNR 5.49¥ 5% DO-7 PO=.4W TC=+.009% SZ 10939-107 
A5CR35 1902-0032 OIODE=2NR 5249V 5% 00-7 PO=.4W TC2+.009% SZ 10939 107 


ASCR36 1902-0025 OIODE=ZNR 10V 5% DO=7 PD=.4W TC=+. 06% SZ 10939182 
A5CR37 1901-0040 OIGDE=SWITCHING 30V SONA 2NS 00=35 1901-0040 
ASCR38 1901-0040 DIGDE-SWITCHING 30V SONA 2NS 00-35 1901-0040 
A5CR39 1901-0533 OIODE-SCHOTT KY 1901-05 33 
A5CR4O 1901-0533 OI GDE=SC HOTT KY 1901+0533 


A5L1 9100-1611 COIL-FXD MOLCED RF CHOKE .22UH 20% 15/220 
A5L2 9100-1614 COIL-FXD MOLDED RF CHOKE .82UH 10% 15/820 
A5L3 9100-1611 COIL-FXO MOLDED RF CHOKE .22UH 20% 15/220 
A5L4 9170-0029 CORE-SHIELOING BEAD 56=590-=65A2/44 
AS5SL6 9140-0179 COIL*=FXO MOLDED RF CHOKE 22UH 10% 15/222 


A5L7 9100-1613 COIL@-FXO MOLDED RF CHOKE .&7UH 20% 15/470 
A5L8 9140-0094 COIL-FXO MOLDED RF CHOKE .68UH 102% 15/680 
ASL9 9140-0179 COIL-FXD MOLDED RF CHOKE 22UH 10% 15/222 
ASL11 9100-1612 COIL-FXD MOLDED RF CHOKE .33UH 20% 9100-1612 
A5L12 9140-0096 COIL-FXD MOLDED RF CHOKE 1UH 10% 15/101 


A5L13 9140-0096 COIL=FXO MOLDED RF CHOKE 1UH 10% 15/101 
ASL14& 9100-1613 COIL-FXD MOLDED RF CHOKE .&7UH 202% 15/470 
A5L15 9100-1613 CGIL-FXO MOLDED RF CHCKE .47UH 202% 15/470 
A5L16 9140-0112 COIL-FXO MOLDED RF CHOKE 4.7UH 10% 15/471 
AS5SL17 9170-0029 CORE-SHIELDING BEAD 56=590°65A2/44 


A5L18 9100-1614 COIL-FXD MOLOED RF CHOKE -82UH 10% 15/820 
A5L19 9170-0029 CORE-SHIELDING BEAD 56=590-=65A2/4A 


ASMP28 1205-0037 HEAT-DISSIPATOR SGL TN-36 PKG 1205-0037 
A5MP29 1205-0037 HEAT-DISSIPATOR SGL TO-36 PKG 1205-CC 37 


A5Q1 13854-0296 TRANSISTOR NPN TO=32 PO=310MW 1854-02 96 
A5Q2 1854-0296 TRANSISTOR NPN TO-92 PD=310MwW 1854-92965 
A5Q3 1854-CC92 TRANSISTOR NPN PO=200MW Fr=69V0MHZ 1854-6092 
A5Q4 1854-0092 TRANSISTOR NPN PD=200MW FT=600MHZ 1854-0092 
A5Q5 1553-0096 TRANSISTOR PNP TO-18 PD=36UMW 1853-C09E 


A5Q6 1854-0019 TRANSISTOR NPN TO=i8 PO0=360MW 1854-0019 
A507 1853-0034 TRANSISTCRK PNP TO-18 PO0=360MwW 1853-0034 
A508 1853-Uu 34% TRANSISTOR PNP TO-18 PD=35C MW 1853-0034 
A5Q9 1853-0218 TRANSISTOR PNP SI TO-18 PD=360MW 1853-0218 
A5010 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 1853-0036 


A5Q11 1853-0218 TRANSISTOR PNP SI TO-18 PC=360MW 1853-0218 
A5Q12 1853-0218 TRANSISTOR PNP SI TO-18 PC=360MW 1853-0218 
A5Q13 1854-0345 TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW. 2N5179 

A5014 1853-0218 TRANSISTOR PNP SI TO-18 PC=360MW 1853-0218 
A5Q15 1853-0218 TRANSISTOR PNP SI TO-18 PC=360MW 1853-0218 


A5Q16 1854-0009 TRANSISTOR NPN 2N799 SI TO-18 PD=300MW 1854-0009 
A5Q17 1854-0215 TFANSISTOF NPN SI PD=350MW FT=300MHZ Sivss EX ui’ 
45018 1854-0215 TRANSISTOR NPN SI PD=350Mad FT=300MHZ SPS 3621 
A5Q19 1854-215 TRANSISTOR NPN SI PO=350MwW FT=300MHZ SPS 3611 
A5Q26 1854-0019 TRANSISTOR NPN SI TO=13 PD=360MwW 1854-0019 


See table 6—3 for Manufacturer Codes 


’ 


Reference 
Designation 


1853-0036 
1854-0019 
1853-0036 
1853-0035 
1853-0036 


1853-0218 
1853-0036 
1854-0019 
1853-0096 
1854-0345 


1854-0345 
1853-60018 
1853-0218 

1853-0036 
1853-0036 


1853-0036 
1853-0036 
1853-0218 
1853-0218 
1854-0345 


1854-0345 
1854-0009 
1853-0218 

1853-0015 
1854-0345 


1854-0345 
1854-0009 
1854-0215 
1854-0215 
1854-0092 


1854-v092 
1854-0009 
1853-0218 

1853-0218 
1853-0218 


0758-0u24 
0696-0083 
0698-0033 
0757-0276 
0698-3443 


0698-3443 
0757-0448 
0757-1094 
0757-0401 
0757-0400 


0757-0421 

0757-0282 
0757-0420 
0757-0426 
0698-4426 


0757-0407 
0757-0395 
0757-0442 
0757-0399 
0757-0409 


0757-0424 
0757-0448 
0757-0283 
0757-0428 
0757-0406 


0757-0443 
0757-0442 
0757-0442 
0757-0274 
0757-0273 


0757-0428 
0698-0085 
0757-0404 
0757-0401 
0757-0404 


0698-3151 
0698-0084 
0757-0438 
0757-0420 
0757-0421 


Table 6—5 (cont'd). Board A5 Replaceable Parts List 


Description 


TRANSISTOR PNP SI PD=310MW FT=250MHZ 
TRANSISTOR NPN SI TD0-18 PD=360MW 

TRANSISTOR PNP SI PD=310MW FT=250MHZ 
TRANSISTOR PNP SI PD=310NW FT=250MHZ 
TRANSISTOR PNP SI PD=310MW FT=250MHZ 


TRANSISTOR PNP SI TO-18 PC=360MW 

TRANSISTOR PNP SI PD=310MW FT=250MHZ 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR PNP SI TO-18 PD=360MW 

TRANSISTOR NPN 2N5179 SI TO-72 PO=200MW 


TRANSISTOR NPN 2N5179 SI TO-72 PO0=200MW 
TRANSISTOR PNP SI TO-72 PD0=20CMW FT=1GHZ 
TRANSISTOR PNP SI TO-18 PC=360MW 

TRANSISTOR PNP SIT PD=310MW FT=250MHZ 
TRANSISTOR PNP SI PD=310MW FT=2504HZ 


TRANSISTOR PNP ST PO=310MW FT=250MHZ 
TRANSISTOR PNP SI PD=319MW FT=25CMHZ 
TRANSISTOR PNP SI TO-18 PC=360MW. 

TRANSISTOR PNP SI TO-18 PC=360MW 

TRANSISTOR NPN 2N5179 SI TO-72 P0=200MW 


TRANSISTOR NPN 2N5179 SI TO=72 PD=200MW 
TRANSISTOR NPN 2N709 SI TO-18 PO=300MW 
TRANSISTOR PNP SI TO-18 PC=360MW 

TRANSISTOR PNP SI PD=200GMW FT=500MHZ 
TRANSISTOR NPN 2N5179 SI TO-72 PO=200MW 


TRANSISTOR NPN 2N5179 SI TO=72 P0=200MW 
TRANSISTOR NPN 2N709 SI TO-18 PO=300MW 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR. 
TRANSISTOR 


SI PD=35C MW FT =300MHZ 
SI PO0=350MW FT=300HMHZ 
SI PD=200Md FT=600MHZ 


SI pO=200KW FT=600MHZ 
2N709 SI TO-18 P0=300MW 


TRANSISTOR PNP SI TO-18 PC=360MW 


TRANSISTOR PNP 
TRANSISTOR PNP 


RESISTOR 10U 5% 


SI TO=18 PO=360Ma4 
SI TO-18 P0=360MW 


e25W F TC=U+-100 


RESISTOR 1.96K 1% 
RESISTOR 1.96K 1% 


el25W F TC=0+-100 
0125wWw F TC=0#100 


RESISTOR 61.9 1% .125W F TC20%—-100 
RESISTOR 287 1% .125W F TC2=0#-100 


RESISTOR 287 1% .125w F TC=0#=100 


RESISTOR 18.2K 1% 
RESISTOR 1-47K 1% 


el25a F TC=0#-100 
el25W F TC20¢=100 


RESISTOR 100 1% 


el25W F TC=0#100 


RESISTOR 90.9 1% .125W F TC#=0+—100 


RESISTOR 825 1% .125W F TC=0+100 

RESISTOR 221 1% .125W F TC=0+#-100 
RESISTOR 750 1% .125W F TC=O0#—100 
RESISTOR 1.3K 1% .125W F TC=0¢—100 
RESISTOR 1.58 1% .125W F TC#=0100 


RESISTOR 200 1% -125w F TC=0#-100 
RESISTOR 56-2 1% .125wW F TC=0¢—100 
RESISTOR 10K 1% .125W F TC=O0+=100 
RESISTOR 82.5 1% -125W F TC#0+=100 
RESISTOR 274 1% .125wW F TC=0+=100 


RESISTOR 1.1K 1% 2125W F TC=0+—100 
RESISTOR 18.2K 1% .125W F TC=0#-100 
RESISTOR 2K 1% .125W F TC=0+=100 
RESISTOR 1-62K 1% .125wW F TC=O+=100 
RESISTOR 182 1% .125W F TC=0+-100 


RESISTOR 11K 1% .125w F TC=0+=100 
RESISTOR 1OK 1% .125wW F TC=0+=190 
RESISTOR 10K 12% -125w F TC=0+~100 
RESISTOR 1.21K 1% .125W F TC=0#-100 
RESISTOR 3.01K 1% .125W F TC=04-100 


RESISTOR 1.-62K 1% .125w F TC=0+=100 
RESISTOR 2661K 1% .125wW F TC=0+-100 
RESISTOR 130 1% .125W F TC=0#-100 
RESISTOR 100 1% .125w F TC=0+=100 
RESISTOR 130 1% .125W F TC=0+=100 


RESISTOK 2-87K 1% 2125w F TC=0+~100 
RESISTOR 2.15K 1% .125W F TC=04-100 
RESISTOR 5.11K 1% .125W F TC=O0#-100 
RESISTOR 750 1% .125W F TC=0+=100 
RESISTOR 825 1% .125wW F TC=0#=100 


See table 6—3 for Manufacturer Codes 


Mfr Part Number 


1853-0036 
1854-0019 
1853-0935 
1853-0036 
1853-0036 


1853-0218 
1853-0036 
1854-0019 
1853-0096 
2N5179 


2N5179 
1853-0018 
1853-0218 
1853-0036 
1853-0036 


1853-0036 
1853-C)36 
1853-0218 
1853-0218 
2N5179 


2N5179 
1854-0009 
1853-0218 
1853-0015 
2N5179 


2N5179 

1854-0009 
SPS 3611 
SESE ENT 
1854-00 92 


1854-0) 92 
1854-0009 
1853-0218 

1853-0218 
1853-0218 


C5-1/4-TV-101-J5 

C4-1/8-TU-1961-F 
C4-1/8-TI-1961-F 
C4-1/8-T0-6192-F 
C4-1/8-T0=-287R=-F 


C4"1/8-T0=-287R=-F 
C4=1/8-T0-1822-F 
C4=1/8-T0-1471>F 
C4>1/8=TO-LOIL=F 

C4-1/8=TO=90R9~F 


C4-1/8-TO-825R-F 
C4-1/8-TO0=221R-F 
C4=-1/8=T0-751=F 
C4-1/8-T0-1301-F 
C4-1/8-T0-1581-F 


C4=1/8=T0=201 -F 

C4-1/8-T0-56K2-F 
C4-1/8-T0-1002-F 
C4=1/8-T0=-82R5=F 
C4-1/8-T0=-274R=F 


C4-1/8~T0-1101-F 
C4-1/8=T0-1822-F 
C4-1/8=T0=2001-F 
C4=1/6=T0-1621-F 
C4-1/8=TO-1822-F 


C4-1/8=T0°1102=>F 
C4=1/8=T0=1 002-F 
C4=1/8+T9~1002-F 
C4-1/8~T0-1213-F 
C4-1/8-TO-3011-F 


C4=1/8-TO0-1621-F 
C4-1/8-T0-2611°F 
C4>1/8-TO-131=-F 
C4-1/8-TO=101=F 
C4=1/8-T9=131=F 


C41/8=T0-2871>F 
C4°1/8-TO=-2151-F 
C4-1/8-TO=5111=F 
C4"1/8-T0-751-F 

C4=1/8-T0=825R=F 


6—10 


Reference 
Designation 


A5R42 
ASP 43 
ASR44 
A5R45 
A5R46 


A5R47 
A5R48 
A5R4&9 
A5R50 
A5R51 


A5SR52 
A5R53 
ASR54& 
A5R55 
A5R56 


AS5R57 
A5R58 
A5R59 
A5R60 
A5R61 


A5R62 
A5R63 
ASR 64 
A5R65 
A5R 66 


A5R67 

A5R68 
A5R69 
A5R70 
A5RT1 


ASRT2 
A5R73 
AS5RT4 
A5RT5 
ASRT6 


ASR77 
A5R78 
ASR79 
ASR 80 
A5R81 


ASR 82 
A5R 83 
A5R84 
A5R85 
ASR 86 


A5R87 
A5R 88 
A5R89 
A5R90 
A5R91 


A5R92 
A5R93 
A5SK94 
A5R95 
A5R 96 


A5R9T7 
A5R98 
ASR99 
A5R100 
A5R101 


A5R102 
A5R103 
A5R104 
A5R105 
A5R106 


A5R107 
A5R108 
A5R109 
A5R110 
A5R111 


A5R112 
A5R113 
A5R114 
ASK115 
A5R116 


Table 6—5 (cont'd). Board A5 Replaceable Parts List 


HP Part 


0757-0401 
O75 77-0401 
9757-0403 
0757-0407 
0698-00 84 


O757=0274 
0757-0438 
0757-0438 
0757-0438 
0757-0439 


0757-0443 
0757-0443 
0757-0274 
0757-0274 
0757-0417 


0757-0438 
0757-0433 
0757-0427 
0757-0273 
0757-0273 


0757-0391 
0698-3439 
0698-00 84 
0757-0429 
0757-0447 


0757-0917 

0757-0278 
0698-0084 
069 8- 3492 
0698-3492 


0698-3492 
0698-3158 
0698-3158 
0757-0438 
0757-0438 


0757-0290 
0757-0390 
0757-0393 
0757-0390 
0757-0427 


0757-0409 
0757-0404 
0757-0727 

0757-0429 
0757-0284 


0757-0284 
0757-0282 
0757-0389 
0698-3438 
0698-3158 


0698= 3158 
0698-3158 
0698-4424 
0757-0290 
0757-0401 


0757-0278 
0698-00 34 
0757-0438 
0757-0438 
0757-0438 


0698-3492 
0698-3492 
069 8 3492 
0757-0390 
0757-0393 


0757-0427 
0757-0390 
0757-0409 
0757-0404 
0757-0727 


0757-0442 
0757-0429 
0757-0401 
0757-6394 
0757-0442 


Description 


RESISTOR 100 1% .125W F TC=0*#-100 
RESISTOR 100 1% .125W F TC=0+=100 
RESISTOR 121 1% .125W F TC=0+-100 
RESISTOR 200 1% .125W F TC=0#=100 
RESISTOR 215K 1% .125W F TC=0#-100 


RESISTOR 1Le21K 1% .125w 
RESISTOR 5-11K 1% 21256 
RESISTOR 5.11K 1% .125wW 
RESISTOR 5e11K 1% 21256 
RESISTOR 6.81K 1% 125 


TC=0+-100 
TC=0#=100 
TC=0*100 
TC=04#-100 
TC=0¢-100 


RESISTOR 11K 1% .125w F TC=0+=100 
RESISTOR LIK 1% .125wW F TC=0+=100 
RESISTOR 1221K 1% .125W F TC=O0¢-100 
RESISTOR 1e21K 1% .125W F TC=0#-100 
RESISTOR 562 1% .125W F TC=O0#=-100 


RESISTOR 511K 1% o125w F TC=0+-100 
RESISTOR 3.2.32K 1% 2125W F TC204=100 
RESISTOR 1.5K 1% .125wW F TC#=0¢—-100 

RESISTOR 3-01K 1% .125W F TC20#-100 
RESISTOR 3.01K 1% .125W F TC=04¢-100 


RESISTOR 39-2 1% 2125w F TC=0¢-100 
RESISTOR 178 1% .125wW F TC20¢-100 

RESISTOR 2.15K 1% .125W F TC20*-100 
RESISTOR 1.82K 1% .125W F TC=04¢-100 
RESISTOR 16.2K 1% .125W F TC20+-100 


RESISTOR 510 2% .125W F TC=0+100 

RESISTOR 1.78K 1% .125W F TC#0¢-100 
RESISTOR 2.15K 1% 0125 F TC#04-100 
RESISTOR 2.67K 1% o0125W F TC=0#-100 
RESISTOR 2.67K 1% o125W F TC=04-100 


RESISTOR 2-67K 12% -125w 
RESISTOR 23-7K 1% .125W 
RESISTOR 23.7K 1% 125 
RESISTOR Se1L1LK 1% .125W 
RESISTOR SellK 1% .125W 


TC=0+-100 
TC=0+- 100 
TC20+- 100 
TC=0+-100 
TC20+-100 


RESISTOR 6.19K 1% .125W F TC#0+-100 
RESISTOR 3665 1% -125W F TC2=04-100 
RESISTOR 47-5 1% 2125W F TC=0+—100 
RESISTOR 36.25 1% -125W F TC=0#-100 
RESISTOR 1.5K 1% 2125W F TC=0+=-100 


RESISTOR 274 1% .125w F TC=0*=100 
RESISTOR 130 1% .125W F TC20#=100 
RESISTOR 562 1% .25W F TC=0+100 

RESISTOR 1.82K 1% .125W F TC=04-100 
RESISTOR 150 1% .125W F TC=0¢+100 


RESISTOR 150 1% .125W F TC=0+=100 
RESISTOR 221 1% .125W F TC=0¢-100 
RESISTOR 33-2 1% -125W F TC=04+—100 
RESISTOR 147 1% .125W F TC=O+-100 
RESISTOR 23-7K 1% .125W F TC¥O*-100 


RESISTOR 23-7K 1% .125w F TC=O0#-100 
RESISTOR 23-7K 1% o125W F TC=O0t-100 
RESISTOR 1.4K 1% -125W F TC=0+-100 
RESISTOR 6.19K 1% .125W F TC=0*-100 
RESISTOR 100 1% -125W F TC=0#=100 


RESISTOR 1-78K 1% .125wW 
RESISTOR 2e15K 1% .125W 
RESISTOR 5e11K 1% .125W 
RESISTOR SellK 1% 2125 
RESISTOR 5e11K 1% .125W 


TC204#=100 
TCz=0*#-100 
TC#04-100 
TC=0#-100 
TC204=100 


RESISTOR 2e67K 1% 2125wW 
RESISTOR 2067K 1% .125W TC=0¢=100 
RESISTOR 2.67K 1% .125W TC=O04-100 
RESISTOR 36.5 1% .125W F TC=0*—100 
RESISTOR 4725 1% -125W F TC=0*—100 


TC=0+-100 


RESISTOR 125K 1¥ .125wW F TC=0+=100 
RESISTOR 36-5 1% .125W F TC20#=100 
RESISTOR 274 1% .125wW F TC=0+=100 

RESISTOR 130 1% .125W F TC=O¢~100 

RESISTOR 562 1% .25W F TC=0+100 


RESISTOR 1OK 1% -125w F TC20+=100 
RESTSTOR 1.82K 1% .125e F TC=0*-100 
RESISTOR 100 1% .125W F TC20*=100 
RESISTOR Sle1 1% .125w F TC=0+=100 
RESISTOR 10K 1% .125W F TC20¢-100 


See table 6—3 for Manufacturer Codes 


Mfr Part Number 


C4-1/8=T0=101 =F 
C4>1/8-T0=101-=F 
C4-1/8=TO-1L21R=F 
C4>1/8-T0=201=F 
C4=1/8-TI9-2151-F 


C4-1/8-T0-1213-F 
C4=1/8-TO0-S5L1L1L<-F 
C4-1/8-TO-5111-F 
C4=1/8-T0-5111-F 
C4-1/6-T0-6811-F 


C4=1/8-=TO=1102>F 
C4=1/8-T0-1102-F 
C4-1/8-T0-1213-F 
C4-1/8-T0-1213-F 
C4=1/8-T0-562R=-F 


C4=1/8-TO=5111-F 
C41/8-T0-3321-F 
C4-1/8>TO=1L501L=-F 
C4-1/8-T0=-3011-F 
C4-1/8-TO=3011-F 


C4-1/8=T0-3 9R2=F 
C4-1/8=TO-178R-F 
C4-1/8-T0-2151-F 
C4-1/8= T0-1821=F 
C4 1/8-T0-1L622-F 


C4-1/8-TO-511-G 

C4-1/8-TO-1781-F 
C4-1/8-T0=2151-F 
C4=1/8-T0=2671-F 
C4~1/8-T0-2671-F 


C4=1/8-T0-2671-F 
C4-1/8-T0-2372-F 
C4°1/8-T0-2372-F 
C4-1/8-T0-5111-F 
C4-1/8-TO-S5111-F 


MF4&C1/8-T0-6191-F 
C4=1/8-T0-3 6R5-F 
C4-1/8-T0-%7R5-F 
C4-1/8-T0-36R5-F 
C4-1/8-TO-1501-F 


C4>1/8-T0=274Kk=F 
C4-1/8-T0-131-=F 
C5-1/4-TO-562R-F 
C4-1/8>T0=1821-F 
C4-1/8-T0-L5SL=F 


C4-1/8-TO-1L51=F 

C4=1/8=T0=2212-F 
C4-1/8=T0-33R2-F 
C4-1/8-TO=LE7R=F 
C4=1/8-T0-2372=F 


C4-1/8-T0-2372-F 
C4-1/8-T0-2372-F 
C4-1/8-T0-1401>F 
MF4C1/8-T0°6191-F 
C4-1/8-T0-1 01 =F 


C4-1/8-TO0-1781~F 
C4-1/8-TO0-2151-F 
C4=1/8=TO=5111-F 
C4-1/8-TO=S111=F 
C4>1/8>TO-S5i1LL=F 


C4°1/8=TO=2671-F 
C4=1/8-T0=2671-F 
C4-1/8=T092671=F 
C4=1/8>T0-36R5-F 
C4-1/8-TO=47R5=F 


C4=1/8-T0-1501-F 
C4-1/8-T0-36R5-F 
C4>1/8-T0-274R-F 
C4-1/8-TO0-131-F 
C5-1/4-TO-562R-F 


C4-1/8=T0-1002-F 
C4-1/8-T0-1821-F 
C4-1/8-TO101=F 

C4-1/8-TO-S1R1-F 
C41/8-T0-1002-F 


Reference 
Designation 


A5R117 
A5R118 
A5R119 
A5R120 

A5R121 


A5R122 
A5R123 
A5R124 
A5R125 
A5R126 


A5R127 
A5R128 
A5R129 
A5R130 
A5R131 


A5R132 
A5R133 
A5R134 
A5R135 
A5R136 


A5R137 
A5R138 
A5R139 
A5R140 
A5R141 


A5R142 
A5R143 
A5R144 
A5R145 
A5R146 


A5R147 
A5R148 
A5R149 
A5R150 
A5R151 


A5R152 
A5R153 
A5R154% 
A5R155 
A5R156 


A5R157 
A5R158 
A5R159 
A5R 160 
A5R161 


A5R162 
A5R163 
A5R164 
A5R165 
A5R166 


A5R167 
A5R168 
A5R169 
A5R170 
A5R171 


A5R172 
A5R173 
A5R174 
A5R175 
A5R176 


A5R177 
A5R178 
A5R179 
A5R180 
A5R181 


A5R182 
A5R183 
A5R184 
A5R185 
A5R186 


A5R 187 
A5R 188 
A5R189 
A5R190 
A5R191 


A5R192 
A5R193 
A5R199 


Table 6—5 (cont'd). Board A5 Replaceable Parts List 


HP Part 


O757- 0442 
0757-0346 
069 8- 3492 
0757-0706 

0757-0407 


0757-0419 
0757-0419 
0757-0280 
0757-0437 
0757-0405 


0757-0399 
0757-0411 
0757-0424 
0757-0420 
0757-0278 


0757-0438 
0757-0426 
0757-0407 
0757-0436 
0757-0409 


0757-0430 
0757-0274 
0757-0405 
0757-0401 
0757-0916 


075 7=0388 
0757-0437 
0757-0280 
0757-0406 
0757-1094 


0757-1094 
0757-0401 
0757-0401 
0757-0346 
0757-0414 


0757-0398 
0757-0424 
0757-0424 
0757-0280 
0757-0398 


0757-0280 
0757-0433 
0757-0384 
0757-0401 
0757-0274 


0698-3158 
0757-0438 
0757-0346 
0757-0346 
0757-0401 


0757>0407 
0757-0279 
0757-0422 
0757-0346 
0757-0346 


0757-0346 
0757-0395 
0757-0407 
0757-0290 
0757-0408 


0683-1055 
0683-1055 
0683-1055 
0683-1055 
0633-1055 


0683-1655 
0757-0388 
0683-1055 
0683-1055 
0683-1055 


0757-0422 
2100-0554 
0757-0388 
0757-0408 
0757-0408 


0757-0401 
0757-0274 
0757-0412 


RESISTOR 
RESISTOR 
RESISTOR 


Description 


10K 1% .125W F TC=0#-100 
10 1% ~L25W F TC=9+-100 
267K 1% .125W F TC=04-100 


RESISTOR 51.1 1% .25W F TC=0+100 


RESISTOR 


REST STOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


200 1% .125W F TC=0+*-100 


681 1% .125w F TC=0+-100 
681 1% -125W F TC=0+~100 
1K 1% .125W F TC=04+=100 
&.75K 1% .125w F TC=0+-100 
162 1% .125w F TC=0+-100 


82.5 1% -125w F TC=0+—100 
332 1% .125W F TC=0+-100 
1.1K 1% 2125W F TC=0+#—100 
750 1% .125W F TC=0+#—100 
1.78K 1% .125W F TC=O0#-100 


511K 1% .125W F TC=04-100 
1.3K 1% .125W F TC=0t—100 
200 1% .125W F TC=0+-100 
4-232K 1% .125W F TC=0+-100 
274 1% .125W F TC=0+-100 


2e21K 1% .125w F TC=0+-100 
1.-21K 1% .125W F TC=0+-100 
162 1% .125wW F TC=0+-100 
100 1% .125W F TC=0+-100 


RESISTOR 470 2% .125W F TC=0+100 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 


RESISTOR=VAR TRMR 500 OHM 10% C TOP ADJ 


RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 


30-1 1% -125wWw F TC=0+-100 
4.75K 12 .125W F TC=0+-100 
1K 1% .i25W F TC=0+-100 
182 1% .L25wWw F TC=0+-100 
1.47K 1% .125W F TC=0+#-100 


147K 1% .125w F TC=0+-100 
100 1% .125W F TC=0+ 100 
100 1% .125W F TC=0O# -100 
10 1% .125W F TC=0+-100 
432 1% .125wW F TC=0+-100 


75 1% .125W F TC=0+-100 
1.1K 12 .125W F TC=0+=-100 
1e1K 1% .125wW F TC=0t-100 
1K 1% .125W F TC=0+=100 
75 1% .125W F TC=0*#-100 


1K 1% .125w F TC=0+=100 
3-32K 12 .125W F TC=0+=100 
20 1% .125W F TC=0+=100 
100 1% .125wW F TC=0+=100 
1.21K 12 .125W F TC=0+=100 


23.7K 1% .125W F TC=0+-100 
5e11K 1% 2125W F TC=0+-100 
10 1% .125W F TC=0+=100 

10 1% .125W F TC=0+=100 
100 1% .125W F TC=0+-100 


200 1% .125W F TC=0#=100 
3-16K 1% .125W F TC=0+4=100 
909 1% .125w F TC=0+-100 
10 1% .125wW F TC=0+#-100 

10 12 .125W F TC=04#=100 


lo 1% .125e F TC=0+=100 
56-2 1% -125W F TC=0t+=—100 
200 1% .125w F TC=0+-100 
6.19K 1% .125W F TC=04#=100 
243 1% .125w F TC=0+-100 


1M 5% .25w 
1M 5% .25W 
1M 52 .25W 
1M 5% .25W 
1M 5% .25u 


TC==800/+900 
TC==800/+900 
TC==800/+900 
TC=-800/+900 
TC==800/+900 


1M 5% .25W TC==800/+900 
30-1 1% .125W F TC=0#—-100 

1M 5% .25wW FC TC=-800/#900 
1M 53 .25W FC TC==800/+900 
1M 53 .25W FC TC==800/+900 


909 12 .L25w F TC=0#-100 
3001 1% .125W F TC=0e-100 
243 1% .125W F TC=0e-100 
243 1% .125W F TC=0#-100 


100 1% .125W F TC=0#-100 


RESISTOR 1.21K 1% .125W F TC=0 +100 
RESISTOR 365 1% .125w F TC=0+-100 


See table 6—3 for Manufacturer Codes 


Mfr Part Number 


C4-1/ 8=TO-1002-F 
C4=1/8-TO-1ORO-F 
C4-1/8-T0-2671-F 
C5-1/4-TO-51R1-J 
C4-1/8-TO-201-F 


C4-1/8=-TO-681R-F 
C4-1/8-TO-681R-F 
C4-1/8-TO-LOOL-F 
C4~1/8-T0-$751-F 
C4—1/8- TO=L62R-F 


C4-1/8-T0-82R5-F 
C4-1/8-T0-332R-F 
C4-1/8-TO-1101-F 
C4-1/8-T0-751-F 

C4-1/8-TO-1781-F 


C4-1/8=-TO-5111-F 
C4-1/8-TO-1301-F 
C4-1/8- T0=-201-F 

C4-1/8-T0-$321-F 
C4-1/8-TO=-274R=F 


C4-1/8-T0-2211-F 
C4-1/8-T0-1213-F 
C4=1/8-TO-1522-F 
C4-1/8-TO-101-F 
C4-1/8-TO-470R-F 


C4-1/8-TO=-30R1L-F 
C4-1/8-TO=-¢751-F 
C4-1/8-TO=-LOOL-F 
C4-1/8-TO-1LB2R-F 
C4-1/8=TO=-1471-F 


C4-1/8-TO-L471-F 
C4-1/8-TO-101-F 
C4&-1/8-TO=-101=F 
C4-1/8-TO-10RO-F 
C4-1/8-T0-432R-F 


C4-1/8-=TO-75R0-F 
C4-1/68-TO-LLOL=F 
C4-1/8-TO=-L1LO0O1-F 
C4-1/8-TO1001-F 
C4-1/8=TO-75R0-F 


C4-1/8-TO1LOOL-F 
C4-1/8=T0-3321=F 
MF4C1/8=TO=20R0-=F 
C4-1/8=TO=-101=F 
C4@-1/8-TO-1213=F 


C4-1/8=T0-2372-F 
C41/8-TO=51L11L=-F 
C4=-1/8-TO=1L0RO-F 
C4=1/8=-TO=-1 ORO-F 
C4-1/8=TO=LO1L=F 


C4-1/8-TO0=-201-F 

C4-1/8=TO=3161-F 
C4=1/8-TO=-909R=F 
C4-1/8-TO=-1ORO=F 
C4=1/8-TO=-1 ORO-F 


C41/8=TO=-1ORO=F 
C4-1/8-TO0-56R2-F 
C4-1/8-TO0=-201-F 
MF4&C1L/8=-TO-6191-F 
C4-1/8=0=-243R=F 


cB1055 
C81055 
CB1055 
CB1055 
CBLOS5 


c81055 
C4=1/8-TO=30R1-F 
C81055 
CB1055 
CB1055 


C&=1/ 8= T0-909R-F 
T2PR500 

C4-1/8=TO=-3 ORI=F 
C4=1/8=TO=243R-F 
C4-1/8-TO-243R-F 


C4-1/8-TO-101-F 
C4-1/8-TO-1211-F 
C4-1/8=TO-365R-F 
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Figure 6—3. Component Layout — Board A6 @ 
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JESIG 


Reference 


Designation 


A6 


A6C1 

A6C2 
A6C3 
A6C4 
A6C6 


A6C7 
A6cs 
A6c9 
A6C1l 
AéCl2 


A6C13 

A6C14 
A6C15 
A6C16 
A6C17 


A6C18 
A6C19 
A6C20 
Aé6éC21 
A6C22 


A6C 23 
A6C24 
A6C25 
A6C26 
A6C27 


A6C28 
A6C29 
A6C 30 
A6C 31 
A6C32 


A6C 33 
A6C 34 
A6C 35 
A6C 36 
A6C37 


A6C 38 
A6C40 
A6C41 
A6C42 
A6C43 


A6C446 
A6C45 
A6C46 
A6C47 
A6C50 
A6C51 
A6C52 
A6C 53 
A6C54& 
A6C55 
A6C56 
A6C57 
A6C58 
*A6C59 
*A6C59 
A6CR1 
A6CR2 
A6CR3 
A6CR4 
A6CR5 
A6CRO 
A6CR7 
A6CRB 
A6CRI 
A6CR1LIO 
A6CRIL 
A6CR12 
46CR13 
A6CR14S 
A6CR15 
A6CR1E 
A6CR1T 
A6CR20 
A6CR21 


A6CR22 
A6CR23 
A6CR24& 
A6CR25 
AECK26 


ASCR27 
A6CR29 
A6CP 30 
A6CK33 
A6CR34 


08012-66529 


0150-0093 
0160-2198 
0150-0121 
0150-0121 
0150-0093 


0150-0093 

0160-0174 
0160-0174 
0160-3713 
0160-3724 


0180-0097 

0160-2204 
0150-0121 
0180-0374 
0180-0374 


0150-0093 
0150-0093 
0150-0121 
0160-2940 
0150-0121 


0160-3443 
0 160-2940 
0180-1784 
0180-1784 
0160-2139 


0160-2139 
0160-4213 
0 160-4213 
0150-0121 
0180-0374 


0180-0374 
0150-0121 
0150-C121 
0180-0309 
0180-0309 


0160-0174 
0150-0121 
0150-0121 
0150-0093 

0180-0229 


0160-0174 
0180-0094 
0150-0093 
0150-0093 
0160-2139 
0160-2139 
0160-2139 
0150-0093 
0150-0093 
01602139 
0160-2139 
0160-2139 
0160-0174 
0160-2255 
0160-2249 
1902-3105 
1902-3105 
1902-3105 
1902-3105 
1901-0533 
1901-0533 
1901-004U 
1901-0040 
1901-0179 
1901-0179 
1901-0179 
1901-0179 
1901-0040 
1901-0040 
19C1-c179 
1901-0179 
1910-0022 
1902-3104 
1902-3104 


1902-3137 
1902-3137 
1961-00 40 
1901-0040 
1901-CU40 


1901-0040 
1901-0040 
1901-004) 
1902-3139 
1901-0179 


*SELECTED BY TEST. PART MAY BE OMITTED. 


Table 6—6. Board A6 Replaceable Parst List 


HP Part a 


1 


BOARD ASSEMBLY, INTEGRATED AMPLIFIER 


CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR=FXD 20PF #=52% 300WVDC MICA 
CAPACITOR-FXD e1LUF #80=202 SOWVOC CER 
CAPACITOR=FXO .1UF +80=20% SOWVDC CER 
CAPACITOR-FXD .01UF +80-20% 1O00WVDC CER 


CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR-FXD .47UF #80°20% 25WVDC CER 
CAPACITOR=FXD e&7UF #80=20% 25wWvDC CER 
CAPACITOR=FXD &700PF #=102 250WVDC MET 
CAPACITOR=FXD .47UF +=10% 4OWVDC MET 


CAPACITOR-FXD: 47UF+5% 35VDC TA-SOLID 
CAPACITOR<FXO LOOPF +=5% 300WWOC MICA 
CAPACITOR=FXD elLUF +80=20% S5OWVDC CER 
CAPACITOR-FXD; 1OUF*=-10% 20V0C TA=SOLID 
CAPACITOR=FXD3 LOUF*=10% 20V0C TA=SOLID 


CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR=-FXD 21UF +80-=20% SOWVOC CER 
CAPACITOR=FXD 470PF +-5¥% 300WVOC MICA 
CAPACITOR=FXD eLUF *#80=20% SOWVOC CER 


CAPACITOR-FXO e1UF #80°20% SOwWVOC CER 
CAPACITOR-FXD 470PF +25% 300WVDC MICA 
CAPACITOR=FXD LOOOUF +¢75-10% 4OVOC AL 


CAPACITOR~FXD 1LOOOUF +#75-10% GOVOC AL 
CAPACITOR=FXO 220PF +80--20% 1LOOOWVOC CER 


CAPACITOR=FXD 220PF +80-20% 1L000WVOC CER 


CAPACITOR-FXO 2LUF +-20% 


50wvOC POLYE 


CAPACITOR~FXO e1UF +->20% SOWVOC POLYE 
CAPACITOR~FXD oLUF #80-20% SOWVOC CER 
CAPACITOR-FXD; LOUF#=10% 20V0C TA-SOLID 


CAPACITOR=FXD$ LOUF*=10% 20VDC TA-SOLID 


CAPACITOR=FXD elUF +80=20% 


5O0WVOC CER 


CAPACITOR-FXD elUF #80-20% SOWVOC CER 
CAPACITOR=FXD; 4&-7UF*=20% LOVOC TA 
CAPACITOR=FXD; 4&-7UF#=20% LOVOC TA 


CAPACITOR©FXD 247UF +80-20% 25wvOC CER 


CAPACITOR=FXO eLUF +80-20% 


5QwWVOC CER 


CAPACITOR=FXO e1UF +80=20% S50WVOC CER 


CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR=FXD$ 33UFt=10% LOVOC TA=SOLID 


CAPACITOR=FXD .47UF #80=20% 25wyOC CER 
CAPACITOR-FXD 100UF +75-10% 25WVDCAL 
CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR-FXD .01UF +80-20% 100WVDC CER 
CAPACITOR=FXD 220PF +80=20% 1LO000WVOC CER 
CAPACITOR=FXD 220PF #80-20% LOOOWVOC CER 
CAPACITOR=FXD 220PF +80-20% 1000wWyOC CER 
CAPACITOR=FXD -OLUF +80-20% LOOWVOC CER 
CAPACITOR=FXD eO1UF #80=20% LOOWVOC CER 
CAPACITOR=FXD 220PF +80-20% 1000WVOC CER 
CAPACITOR=FXD 220PF +#80=20% 1000WVOC CER 
CAPACITOR-FXD 220PF +80-20% 1000WVDC CER 
CAPACITOR-FXD .47UF +80-20% 25WVDC CER 


CAPACITOR-FXD 8.2PF 
CAPACITOR-FXD 4.7PF 


DIODE-ZNR .62V 2% 4W 
DIODE-ZNR .62V 2% 4w 
DIODE-ZNR .62V 2% 4w 
DIODE-ZNR 62V 2% 4wW 


OIODE=SCHOTTKY 

OIOQDE-SC HOTT KY 

DIGDE-SW ITCHING 
OLODE-SWITCHING 
OT QDE-SWITCHING 
OICDE-SwWITCHING 
OIODE-SWITCHING 
DI ODE-SwWITCHING 
OIGDE=-SwW ITCHING 
OI ODE-SWITCHING 
CIODE-SWITCHING 
OIODE-SWITCHING 


30V 5UNA 2NS DO-35 
30V 50NA 2NS DO=-35 


15V 5ONA 750PS 
15V 50NA 756PS 
15V SONA 750PS 
15V 59NA 750PS 


00-7 
DO-7 
00-7 
00-7 


30V SONA 2NS DO= 35 
30V 50NA 2NS 00-35 


15V 5ONA 750PS 
15V SONA 750PS 


DIODE-GE SV 60NA 3-5NS DO-7 


OIODE=ZNR 5-62V 
OIODE=-ZNR 5.62V 


OIODE=2ZNR @.06V 
OI30E=-ZNR 8.06V 
OLODE-SWITCHING 
OLODE-SwWITCHING 
OI 0D E-SwWITCHING 


OI OQDe-SWITCHING 
DIODE-SwW ITCHING 
OT ODE-SWITCHING 
OINDE=2ZNR 8.25V 
DIODE=SwWITCHING 


5% O0-7 PO=.4W 
5% DO-7 PO=.4W 


2% DO-T PD=.4a4 
2% DO-7 P0=.4W 


00-7 
00-7 


TC= +. 016% 
TC=+.0162 


TC=+.052% 
TC=4#.052% 


30V 50NA 2NS 90°35 
30V SONA 2NS 00-35 
3GV 5CNA 2NS DC-35 


30V 50NA 2NS 00-35 
30V 5ONA 2NS DO-35 
30V 50NA 2NS - 00-35 


5% DO-T PL=.4wW 
15¥ SONA 750PS 


TC=+.053% 
DU=7 


See table 6—3 for Manufacturer Codes 


Mfr 
Code 


28480 


28480 
28480 
28480 
28480 
28480 


28480 

28480 
28480 
28480 
28480 


56289 

28480 
28480 
56289 
56289 


28480 
28480 
28480 
28480 
28460 


28480 
28480 
56289 
56289 
28480 


28480 
28480 
28480 
28480 
56289 


56289 
28480 
28480 
56289 
56289 


28480 
28480 
28480 
28480 

56289 


28480 
56289 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
26480 
28430 
28480 
28480 
28480 
28%80 
28480 
28480 
28480 
28480 
28480 
04713 
04713 


04713 
94713 
28480 
28460 
28480 


28480 
28480 
28480 
04713 
28480 


Mfr Part Number 


08012-66529 


0150-0093 
0160-2198 
0150-0121 
0150-01 21 
0150-0093 


0150-0093 

0160-0174 
0160-01 74% 
0160-3713 
0160-3724 


150D476X9035S2 
0160-22 0¢ 
0150-0121 
150D106x902082 
1500106 X902 082 


0150-0093 
0150-0093 
0150-01 21 
0160-2940 
0150-01 21 


0160-3443 
0160-2940 
3901086G60%0GP4 
390108604 0G P4¢ 
0160-2139 


0160-2139 
0160-4213 
0160=>4213 
0150-0121 
15001 06X902 082 


150D1 06X902 082 
0150-0121 
0150-0121 
1500475 X001 0A2 
1500475 X001 0A2 


0160-01 7% 
0150-0121 
0150-01 21 
0150-0093 
1500336X901 0B2 


0160-0174 
RA3042-1061 
0150-0093 
0150-0093 
0160-2139 
0160-2139 
0160-2139 
0150-0093 
0150-0093 
0160-2139 
0160-2139 
0160-2139 
0160-0174 
0160-2255 
0160-2249 
1902-3105 
1902-3105 
1902-3105 
1902-3105 
1901-05 33 
1901-0533 
1901-0040 
1901=0040 
1901-0179 
1901-0179 
1901-0179 
1901-0179 
1901-0040 
1901-0040 
1901-0179 
1901-0179 
1910-0022 
SZ 10939=110 
SZ 10939-110 


SZ 10939156 
SZPLO939= 156 
1991-0040 
1901-0040 
1601-0040 


1901=0040 
1901-0945 
1901-0040 
SZ 10939-158 
1901-0179 
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Table 6—6 (cont'd). Board A6 Replaceable Parts List 


HP Part ale Mfr 


Reference 


Mfr Part Number 


Designation 

A6CR35 1901-0179 DIODE-SWITCHING 15V 50NA 750PS DO-7 26480 1901-0179 
A6CK36 1901-0533 DICD&-SCHOTT KY 28480 1901-05 33 
A6CR37 1901-0533 UIQDE= SCHOTT KY 28480 1901-0533 
A6CR38B 1902-0049 DIODE-ZNR 6619V 5% DO-7 PD=.4W TC=+.922% 64713 SZ 1093S-122 
A6CR39 1902-0049 DIODE=ZNR 6619V 5% OG-7 PO=e4W TC=+-.022% 04713 SZ 10939-122 
A6CR4&0 1901-0159 8 DIODE=PWR RECT 400V 7T50NA 00-41 04713 SF1358-4 
A6CR41 1901-0159 OIODE-PWR PFCT 400V T50NA 00-41 04713 SR1358-4 
AECR&2 191-0159 DIODE-PWR RECT $00V T50NA 0C-41 06713 SR1358=4 
A6CRG3 1901-0159 ODICDE=PWF RECT 400V 750NA 00-41 04713 SR1358-% 
A6CR4S 1901-0159 DIODE-PwR RECT 420V 75UNA 00-41 4713 SR135 8-4 
A6CR45 1901-0159 DIODE-PWR RECT 400V 750NA 90>41 04713 SR1 358-4 
AGC RE6 1901-0159 OIODE-PWR RECT 400V 750NA 00-41 04713 SR1358-4 
AGCRET 1901-0159 DIODE-PWR RECT 40GV 75<NA DO-41 04713 $21358-4 
A6K1 0490-1079 1 RELAY-RFED 1A 25 1OOV CONT 5V¥~COIL 28480 0490-1079 
A6K2 0490-0535 1 RELAY-REED 1C .25A 28V CONT 5V-COIL 28480 0490-0535 
A6L1 9145-C118 2 COIL-FXO MOLDED RF CHOKE 500UH 5% 24226 1°/503 
A6L2 9100-1612 1 COIL-FXO MOLDED RF CHOKE 233UH 2u% 24226 15/330 
A6L3 9100-2247 1 COIL-FXD MOLDED RF CHOKE .1UH 108 24226 10/100 
A6MP3 1205-0037 8 HEAT=OISSTPATOR SGL T9-36 PKG 28480 1205-0037 
AOMPG 1205-0037 HEAT-DISSIPATOR SGL T!)-36 PKG 28480 1295-0037 
AEMPS 1205-c037 HEAT-DISSIPATOR SGL 71-36 PKG 28480 1205-0937 
AEMP6 1205- 0037 HEAT-OISSIPATUR SGL TU-36 PKG 28480 1205-0037 
AKOMPLS 1205-0037 HEAT-DISSIPATOR SGL TO-36 PKG 28480 1205-0237 
AEMP1L6 1205-0037 HEAT=OISSIPATOR SGL TU-16 PKG 28480 1205- 0037 
A6MP19 1205-0037 HEAT-DISSIPATOR SGL ~U--% KG 28480 1205-0037 
A6MP29 1295-cu37 HEAT-DISSIPATOR SGL TU-36 PKG 28480 125-0037 
A6MP21 1205-0033 6 HEAT=DISSIPATOR SGL TO=5/T0=39 PKG, Q21 26480 1205-0033 
A6MP22 1205-0237 2 HEAT DISSIPATOR, Q22 (SEE MP43) 28480 1205-0237 
AEMP23 1205-0033 HEAT-OISSIPATOR SGL TO-5/T3=39 PKG, 023 28480 1295-0933 
AGMP24 1205-0237 HEAT DISSIPATOR, 024 (SEE MP43) 28480 1205-02 37 
A6MP30 1205-6033 HEAT-DISSIPATOR SGL TO-5/T9-39 PKG, 030 28480 1205-0033 
A6MP32 1205-0033 HEAT=DISSIPATOR SGL TI=5/TI=32 PKG, 032 28480 1205-0033 
A6MP34 1205-0033 HEAT-DISSIPATOR SGL TO-5/T0-39 PKG, 034 28480 1205-0933 
AOMP39 1205-5213 2 HEAT-OISSIPATOR SGL TG=-5/TI=3° pK, 039 28480 1295-0213 
A6MP40 1205-0213 HEAT-DISSIPATOR SGL TO=5/T0-39 Pru, 040 28480 1205-0213 
AGMP42 1205-0033 HEAT-DISSIPATOR SGL TO-5/T9-39 PKG, 042 28480 1205-0033 
LOMP43 08012-01101 1 HEAT SINK Q22, Q24 (SEE MP22, MP24) 28480 08012-01101 
AOMP44 08012-01201 1 BRACKET, P.C. BOARD 28486 08012-91201 
A6MP45 2220-0010 SCREW-MACH 4-40 .5-IN-LG FIL-HD SLT-REC 28480 2220-0010 
A6MP46 2190-0030 WASHER-LK HLCL NO. 4.115 INID .173 IN 28480 2190-0030 
A6MP49 0380-0046 STANDOFF-RVT-ON .187LG 6-32THD .250D BRS 28480 0380-0046 
AGMP5G 0380-0741 STANOOFF=RVT-ON e1B7LG 6=32THD 22500 BRS 28480 0380-0741 
A6MP51 1200-0185 1 INSULATOR=XSTR TO=5 .075-THK 13103 T717-86N RED 
A6QO1 1854-0260 4 TRANSISTOR NPN 2N3227 SI TO-18 PD=360MW 04713 2N3227 
A6Q2 1854-0260 TRANSISTOR NPN 2N3227 SI TO-18 PD=360MW 04713 2N3227 
A6Q3 1853-0218 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0218 
A604 1853-0218 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0218 
A6Q5 1854 0354 2 TRANSISTOR NPN SI TO-52 PD=360MW 28480 1854-0354 
A6O6 1854-0354 TRANSISTOR NPN SI TO-52 PD=360MW 28480 1854-0354 
A6G9 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A6Q10 1853-0036 TRANSISTOR PNP SI PO=310MW FT=250MHZ 28480 1853-0036 
A6Q1l 1853-0036 TRANSISTOR PNP SI PO=310MW FT=250MHZ 28480 1853-0030 
Aéal2 1654-0215 ‘TRANSISTOR NPN SI PO=350MW FT=300MHZ 04713 SPS 3611 
A6U13 1854-0260 TRANSISTOR NPN 2N3227 SI TO-18 P0=360MW 04713 2N3227 
£6014 1853-0036 TRANSISTOR PNP SI PO=310MW FT=250MHZ 2848C 16353-0036 
A6Q15 1853-0218 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0218 
A6016 1854-0260 TRANSISTOR NPN 2N3227 SI TO-18 PO=360MW 04713 2N3227 
A6017 1854-06215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SFS 3611 
46018 1853-0036 TRANSISTOR PNP SI PO=310MW FT=250MHZ 28480 1853-0036 
A6Q19 1853-0218 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0218 
A6Q20 1854-C345 TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 04713 2N5179 
A€Q21 1853-0201 2 TRANSISTOR PNP SI TO=39 PD=lw FI=1GHZ 28480 1853-0201 
A6Q22 1854-0332 2 TRANSISTOR NPN SI TO-39 PO=lW FT=800MHZ 28460 1854-0332 
A6Q23 1854-0332 TRANSISTOR NPN SI TO-39 PO=1W FT=800MHZ 28480 1854-0332 
A6Q26 18653-0201 TRANSISTOR PNP SI TO-39 PO=1lW FT=1GHZ 28480 1853-0201 
A6Q25 1853-0636 TRANSISTOR PNP SI PO=3104W FT=250MHZ 28480 1853-0036 
A6Q26 1854-0215 TRANSISTOR NPN SI PO=350MW FT=300MHZ 04712 SPS 3611 
A6Q27 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A6Q28 1853-C036 TRANSISTOR PNP SI PO=310MW FT=250MHZ 28480 1853-0036 
A6Q29 1854-0215 TRANSISTOR NPN SI PO=350Me FT2300MHZ 04713 SPS 3611 
A6Q30 1853-0027 2 TRANSISTOR PNP SI TO-39 PO=lW FT=1L00MHZ 28486 1853-C927 
A6Q31 1853-0036 TRANSISTOR PNP SI PO=310MW FT=250MHZ 28480 1853-0036 
A6Q32 1853-0027 TRANSISTOR PNP SI T0-39 PO=1lW FT=100MHZ 28480 1853-0027 


See table 6—3 for Manufacturer Codes 
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Table 6—6 (cont'd). Board A6 Replaceable Parts List Table 6—6 (cont'd). Board A6 Replaceable Parts List 


Reference HP Part ere Mfr Reference HP Part en Mfr 
Designation Number Qty Description Code Mfr Part Number Designation Number Oty Description pee Mfr Part Number 


9 0760-0027 
1854-0215 TRANSISTOR NPN SI PD=350MW FT=30UMHZ PS 361 A6R76 0760-0027 RESISTOR 150 2% 1W MO TC=0 +200 
1854-0039 TRANSISTOR NPN 2N3053 SI TO=5 PD=1W6 ed : A6R77 0760-0027 RESISTOR 150 2% 1W MO TC=0 +200 ip omg wo 
1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 1853-0036 A6R78 0757-0946 2 RESISTOR 8200 2% 125W F TC=0+100 paeAsog 0-8201- 
1854-0013 TRANSISTOR NPN 2N2218A SI TO-5 PO=890MW 2N2218A A6R79 0757-0946 RESISTOR 8200 2% .125W F TC=0+100 C4-1/8-TO-8201-F 
1853-0036 TRANSISTOR PNP SI PO=310MW FT=250MHZ 1853-0036 A6R80 0757-0411 RESISTOR 332 1% .125W F TC=O +100 C4-1/8-TO-332R-F 
= a Sipe 4>-1/8-T0-1213-F 
1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MH A6RBL 0757-0274 RESISTOR 1-21K 1% -125w F TC=0+-100 Cc 
1853-0026 TRANSISTOR PNP SI TO-18 PD=500MW : : openers A6R B2 0757-0274 RESISTOR 1.21K 1% .125W F TC=0+*-100 Pp apes ibe tis 
1854-0448 TRANSISTOR NPN SI TO-39 PO=1w FT=10OMHZ 1854-0448 Gene? venenec se eR: beeieteel raat pe esse 
1853-0036 TRANSISTOR PNP SI PO=310MW FT=25UMHZ 1853-0036 AER 84 0698-3242 RESISTOR 357 1% .125wW F TC=O0#-190 C4-1/8-T0-357%> 
1854-0039 TRANSISTOR NPN 2N3053 SI TO=5 PO=1W 2N3053 A6R8B5 0757-0274 RESISTOR 1221K 12 «125w F TC=0+#-100 C4-1/8-TO-1213-F 
= : =0+- 4-1/8-TO-1213-F 
1854-0433 TRANSISTOR NPN SI PD=90W FT=2NHZ = A6R 86 0757-0274 RESISTOR 1.21K 1% .125w F TC=0+-100 Cc 
1854-0433 TRANSISTOR NPN SI PD=90W FT=2MKZ peeyree A6P 87 2100-0554 RESISTOR=VAR TRMF 500 GHM 10% C TOP ADJ 72PR500 
AOR 88 2100-0554 RESISTOK=VAR TRMR 590 JHM 10% C TOP ADJ iboats Sir: 
OT57= ~ = = A6R89 0698-3496 RESISTOR 3.657K 1% »125W © TC=0+-100 C4-1/8-T0-3578- 
TsT-0s26 Beets te igeu evecare Sa yA eh baa A6RP 90 069 8 3496 RESISTOR 3.57K 1% .125W F TC=0#-100 C4-1/8-T09-3572-F 


OTS57-0424 
0698-0083 
0698-0083 


RESISTOR 11K 1% 2125W F TC#04-100 
RESISTOR 1.96K 1% .125w F TC=0#-100 
RESISTOR 1.96K 1% .125W F TC#0#100 


C4=1/8-TO-1101-F 
C4-1/8-TO-1961-F 
C4-1/8-TO-1961-F A6RI1 


0757-0280 RESISTOR 1K 1% «125w F TC=04-100 C4-1/8-TO-LOOL-F 


0757-042 RESISTOR 7 2 F 2 = - =F A6R92 0757-0411 RESISTOR 332 1% -125w — TC=0+-100 C4-1/8-T0-332R-F 
ie) Is 50 1% .125W TC=0¢-100 C4-1/8-TO-751 A6R 93 0758-0093 4 RESISTOR 56 5% .25w F TC=0+-100 C5-1/4-T0=-55R0-J 
= =$ - A6R94 0757-0280 RESISTOR 1K 14 «125wW F TC=0+-100 C4-1/8-TO-1L001-F 
arsoesss eee ena ea FCO t Sea al Epes A6R95 0758-0093 RESISTOR 56 5% «25wW F TC=0#-100 C5--1/4-TO=56RO-J 


0757-0393 RESISTOR 47.25 1% .125W F TC=0+-100 C4°1/8=T0-47R5-F 


0757-0395 RESISTOR 5662 1% .125W F TC=0-100 C4-1/8-=TO0-56R2°F 


0757-0393 RESISTOR 47.5 1% .125W F TC20e- »TO-S7R5<F A6R96 757-0435 2 RESISTOR 3.°2K 1% .125w F TC=0+-100 C4-1/8-T0-3921-F 
0758-0127 RESISTOR 430 53 250 F Wespezico C51/6-T0=$31-J A6R9T 2100-3211 RESISTOR-VAR TRMR LKUHM LOZ © TOP ADJ T2PRIK 
A6R9B 0698-3492 RESISTOR 2067K 1% o125w F TC=0#-100 C4-1/8-TO-2671-F 
: A6R99 0811-0929 2 RESISTOR «51 5% 2W PW TC=0+-800 BWH2-R51°J 
0757-0388 RESISTOR 3061 1% .125w F TC=0e=100 C4-1/8-T0-30R1-F : = a = 
0757-0383 RESISTOR 30.1 18 2125w F TC=0#100 C4-1/8 TO-30R1°F A6R 100 0758-0093 RESISTOR 56 5% 2«25W F TC=04+=-100 C5-1/4-=T0-56R0-J5 
0757-0388 RESISTOR 30.1 1% 2125W F TC=04#-100 6-1/8-T0-30R1~F 
0757-0388 RESISTOR ani i: Pescy e ea Peet ek tate noice A6R 101 0758-0093 RESISTOR 56 5% «25m F TC=O0#+"100 C5-1/4-TO-56R0-J 
0758-0052 RESISTOR 200 5% .25W F TC=0-100 C5-1/4-T0-201-J A6R102 0687-4711 1 RESISTOR 470 10% 5W CC T=0+529 EB4721 
A6R104 2100-2740 l R:VAR CERMET 22K OHM 202 2100-2740 
A6R105 0757-0442 RESISTOR 10K 1% -125w F TC=0+#-100 C4-1/8-T0-1002-F 
, = =0+- = =T0-201L- 
Seer aee eee fee teenie Vecoscioo Coens easing AGR106 0757-0450 & | RESISTOR 221K 1% .125w F TC=0*-100 C4-1/8-T0-2212-F 
0757-0280 RESISTOR 1K 1% .125w F TC=0#=100 C4=1/8-T0-1001-F 
0757-0280 RESISTOR 1K 1% .125w F Seer ay ete A6R107 0757-0450 RESISTOR 22-1K 1% .125w F TC20#-100 C4-1/8-TO-2212-F 
0757-0418 RESISTOR 619 1% .125w F TC=0#-100 C4-1/8=TO=-619R-F A6R108 0757-0450 RESISTOR 22.1K 1% 2125W © TC=0+-100 C4=1/8>T0=2212-F 
a A6R109 0757-0450 RESISTOR 2201K 1% 2125w F TC=04-100 C4-1/8-T0=2212-F 
2 A6R110 0757-0444 & RESISTOR 12¢1K 1% .125wW F TC=04-100 C4=1/8-T0-1212-F 
= fa) wu . =0+- = -TO= R= 
nich mag eee ee cen yec0sc100 aU esse reee /AGRLLL 0757-0464 RESISTOR 12.1K 1% «125W F TC=0*100 C4=-1/8-T0-1212-F 
0698-3136 RESISTOR 17e8K 1% -125w F TC=0+#-100 C4-1/8-TO-1782-F 
0498-3155 MUe< tn 42441 2125" F TC=0¢-100 ya eee A6R113 0757-0444 RESISTOR 12e1K 1% .125w F TC=0#-100 C4-1/8-TO-1212-F 
° = A6R1L4 0757-0442 RESISTOR 10K 1% .125wW F TC=04#=100 C4=1/8-T0-1002-F 
A6F 115 0757-0442 RESISTOR 10K 1% e125w F TC=0#=100 C4-1/8-T0-1002-F 
= is . e = - Ld Land 4l- 
at i peeree Bootes erosa kr Bee igy ea See A6R116 0757-0442 RESISTOR 10K 1% .125w F TC=0#-100 C4-1/8-T0-1002-F 
0698-3242 RESISTOR 357 1% 2125wW F TC=0+=100 C4-1/8-T0-357R=F 
0758-0013 RESISTOR 120 5% .25W F TC=0+#-100 C5-1/4-TOr121-J A6R119 0698-3153 1 RESISTOR 3.83K 1% .125W F TC=0+-100 C4-1/8-T0-3831-F 
A6R120 0698-3155 RESISTOR 464K 1% .125wW F TC=04=100 C4-1/8-T0-4661-F 
A6R121 0757-0411 RESISTOR 332 1% .125w F TC#0#=100 C4=1/8-T0-332R-F 
58- R 3 F TC=0+- 5-1/4-T0-121-J E 
oh ipo open 4 Ze ae Eee elton eae A6R122 0758-0024 RESISTOR 100 5% .25wW F TC=04#-100 C5=1/4-TO-LOl=J 
0757-0408 RESISTOR 243 1% .125w F TC=0+-100 C4-1/8-T0-263R-F 
0757-0397 RESISTOR 6861 1% .125wW F TC=0+#—100 C4=1/8-TO-58R1-F A6R125 0757-0384 RESISTOR 20 1% .125wW F TC=0+-100 MF4C1/8-T0=20RO-F 
0757-0346 RESISTOR 10 12% -125W F TC=0+-109 C4-1/8-TO-1 ORO-F A6R126 0757-0384 RESISTOR 20 1% .125w F TC=04-100 MF4C1/8-T0-20R0-F 
A6R129 0757-0200 RESISTOR 562K 1¥ .125W F TC=0#-100 C4=1/8-T0=5621-F 
A6R130 2100-3214 1 RESISTOR-VAR TRMR LOOKOHM 10% C TOP ADJ 72PR100K 
- R R 5062K > F TC=0+-100 4-1/8-T0-5621°F 
rh Apacer ay tee ee cl verteh caren pees Gari 7a-Toclono-F A6R131 0757-0456 2 RESISTOR 43. 2K 1% o125wW F TC=0#-100 C4=1/8-T0-6322-F 
0757-0415 RESISTOR 475 1% .125wW F TC=0+-100 C4—-1/8- T0-¢75R-F 
0757-0230 RESISTOR 1K 12 .125W F TC=04#-100 C4-1/8-T0-1001-F A6R132 0757-0456 RESISTOR 43-22K 1% 0125w F TC=04#-100 C4=-1/8-T0-4322-F 
0758-0030 RESISTOR 510 5% .25w F TC=04#=109 C5=1/4=T0=511=J A6R133 0757-0290 RESISTOR 6.19% 1% .125mW F TC=0%100 MF4C1/8-T0-6191-F 
AeRIaS 0757-0443 RESISTOR 11K 1% .125wW F TC=0e100 C4=1/8-TO-L1L02-F 
A6R13 2100-2782 1 R:VAR CERMET 100K UHM 20% LIN 0.5W 2100=2782 
= ss F TC=0+-100 C5-1/4-T0-621-J 
0757-0803 RESISTOR tat iz eer F Teroee 100 C4-1/8=T0-1212-F A6R136 0757-0401 RESISTOR 100 1% .125W F TC#=0*-100 C4-1/8=TO-101-F 
757-0405 RESISTOR 162 1% «125W F TC=0+-100 C4=1/8-T0-162R-F 
= on RESISTOR 150 1% .125w F TC=0#=100 C4-1/8-TO=1L51-F A6R137 0698-00 8+ RESISTOR 2.15K 1% .125w F TC=0#-100 C4-1/8-T0=2151-F 
0757-G389 RESISTOR 33.2 1% 2125" F TC=04—-100 C4=1/8-T0-33P2-F A6R136 0698-0084 RESISTOR 2.15K 1% .125w F TC=0#=100 C4-1/8-T0-2151-F 
= A6R139 S370 RESISTOR 20 1% -125W F TC=94-100 MF4&C1/8-TO-20R0-F 
A6R140 0757-0334 RESISTOR 20 1% .125W F TC=0#=100 MF4C1/8-T 0-20R0-F 
57> z ~125w F TC=0+-100 C4-1/8>T0-33R2=F 
“ising paprippe ite 2 Riese F TC=0#=-106 C4-1/8-T0-1301-F A6R 141 0698-4458 2 RESISTOR 590 1% .125w F TC=0#=100 C4=1/8-T0-590R=F 
9 Sg RESISTOR 2e67K 1% -125w F TC=0#-100 C4-1/8-T0=2671-F 
er Bape 150 5% .25w F TC=0+=100 C5-1/4-T0-151=J Apeere aretnorel 2 aes betel Scare ee ean oe C4-178-10-1213-F 
= ” = >T0-3 R=F Fe e =Ue= 4>1/8=-TO-604R=F 
0698-3242 RESISTOR 357 1% »125w © TC=0+-100 C4-1/8 57 nen 44 0757-0399 Seer erOn Barges Aree enn Say ee eee 
6R14 0757-0161 RESISTOR 604 1% .125w F TC20+#=100 C4>1/8-T0=6 04R=F 
= £ R 301K -125w F TC=0#=100 C4-1/8-T0=3011-F : 
rt ot win TARR sinh ee 10% C TOP ADJ T2PRLK ROR ISG 0698-4458 RESISTOR 590 1% .125W F TC=0#-100 C4-1/8-T0-5908-F 
- F 2125 F TC=0+-100 C4-1/8-T0-30P1-F 
oretoaaee peststae 20-1 1b Signy b tecarcise sanmietee sett rer tae + | SEStaTge Std AE 5 rererciss mevea/aotocsenac 
> - = e o = a c = > 56R2=F 
0757-0400 RESISTOR 90.9 1% ~125w F TC=0#-100 Cooks Bo 10-9 82> AER149 2100-0554 RESISTOR=VAR TRMR 500 OHM LOZ C TUP ADJ 72PR500 
0757-0400 RESISTOR 90.9 1% .125W F TC=0 +100 C4-1/8-TO-90R9-F aities eaeet os RESISTOR=VAR TRMR SOO OHM 10% C TOP ADJ 72PR500 
0698-7031 RESISTOR 43 2% 1W MO TC=0 +200 0698-7031 phe eas Mdatic” fob fal fits! phi BWH2-R51-J 
3 RESISTOR 43 2% 1W MO TC=0 +200 0698-7031 ; 
75082240 RESISTOR-VAR TRMR 10K OHM 10% C TOP ADJ T2PRIOK | ee ters ats geal et hiss aa at paths tee 100s) Chol/8-TO-3921-F 
0757-0448 RESISTOR 18.2K 1% .125W F TC=0 +100 -1/8-TO-1822- A62154 0698-3492 RESISTOR 2.67K 1% 0125wW F TC=0#-100 C4-1/8-T0-2671-F 
0698-5887 RESISTOR 30 5% .25W F TC=0+-100 CCA A6U1L 1820-0196 2 IC LIN REGULATOR - 
98-5887 RESISTOR 30 5% -25W F TC=0+=100 CCA Sense 
oot as RESISTOR 562 1% -125W F TC=0+-100 C4-1/8-T0-562R-F ea pec Ooo. 2e IC LIN REGULATOR 723HC 


0757-0417 
9757-0417 
0760-0027 


C4-1/8-T0-562R=-F 
0760-0027 


RESISTOR 562 1% .125W F TC=0+-100 
RESISTOR 150 2% 1W MO TC=0 +200 


See table 6—3 for Manufacturer Codes See table 6—3 for Manufacturer Codes 


OE 


at 


_OOO 


Reference 
Designator 


Reference 
Designator 


08012-66527 
1251-2026 
08007-71301 


5020-3440 
02116-0001 
0757-0437 
0757-0200 
0757-0407 
1760-0027 
1760-0027 


0757-0172 
0760-0026 
0760-0026 
0757-0799 
0698-3616 
0758-0094 
0757-0071 
0698-4476 
0758-0028 


5040-1109 
5040-1109 
5040-1110 
3101-1311 
5040-1111 


5040-1112 
3101-1311 
3101-1311 
3101-1313 
3101-1311 


3101-1720 


1251-2034 


08012-61921 
0140-0145 


2757-0796 
2100-3104 
2100-3104 
0757-0379 
0698-3626 
0757-0198 


08012-61642 
08012-61643 


Table 6—7. Board A7 Replaceable Parts List 


HP Part 
Number Description 


BOARD ASSEMBLY, MOTHER 
CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 
JUMPER ASSY (INCLUDES 3 BEADS) 


SPRING DETENT FOR S11, S2, S3, S6, S7 
CONTACT SPRING (FOR_DS1) 

4.75K 1% .125W F TC=0+100 

RESISTOR 5.62K 1% .125W F TC=0+100 
RESISTOR 200 1% .125W F TC=0+100 
RESISTOR 150 2% 1W MO TC=0+200 
RESISTOR 150 2% 1W MO TC=0+200 


RESISTOR 37.4 1% .5W F TC=0+100 
RESISTOR 75 2% 1W MO TC=0+200 
RESISTOR 75 2% 1W MO TC=0+200 
RESISTOR 121 1% .5W F TC=0+100 
RESISTOR 62 5% 2W MO TC=0+200 
RESISTOR 62 5% .25W MO TC=0+100 
RESISTOR 247.5 1% .25W F TC=0+100 
RESISTOR 10.2K 1% .125W F TC=0+100 
RESISTOR 270 5% .25W F TC=0+100 


SLIDE ASSEMBLY, P.C. SWITCH 
SLIDE ASSEMBLY, P.C. SWITCH 
SLIDE ASSEMBLY, P.C. SWITCH 
SWITCH-SL DPDT-NS STD .5A 125VAC/DC 
SLIDE ASSEMBLY, P.C. SWITCH 


SLIDE ASSEMBLY, P.C. SWITCH 
SWITCH-SL DPDT-NS STD 5A 125VAC/DC 
SWITCH-SL DPDT-NS STD .5A 125VAC/DC 


SWITCH-SL DP3T-NS MINTR .5A 125VAC/DC PC 


SWITCH-SL DPDT-NS STD 5A 125VAC/DC 
SWITCH-PB DPDT P-P 4A 250VAC 


CONNECTOR-PC EDGE 10-CONT/ROW 2-ROWS 


Table 6-8. Assembly A8 Replaceable Parts List 


Description 


AMPLITUDE VERNIER ASSEMBLY 
CAPACITOR-FXD 22PF +5% 500WVDC MICA 


RESISTOR 82.5 1% .5W F TC=0+100 
RESISTOR, VAR 50 OHM 10% 5W CC 
RESISTOR, VAR 50 OHM 10% 5W CC 
RESISTOR, 12.1 1% .125W F TC=0+100 
RESISTOR, 180 5% 2W MO 

RESISTOR 100 1% .5W F TC=0+100 


CABLE ASSEMBLY SHIL 
CABLE ASSEMBLY SHIL 


Mfr Part 
Number 


08012-66527 
252-18-30-300 
08007-71301 


5020-3440 
02116-0001 
C4-1/8-TO-4751-F 
C4-1/8-TO-5621-F 
C4-1/8-TO-201-F 
C32 

C32 


MF7C1/2-TO-37R4-F 


MF7C-1/2-TO-121R-F 
FP42-2-TO-62RO-J 
C5-1/4-TO-62RO-J 
MF52C1/4-TO-247R5-F 
C4-1/8-TO-1022-F 
C5-1/4-TO-271-J 


5040-1109 
5040-1109 
5040-1110 
3101-1311 
5040-1111 


5040-1112 
3101-1311 
3101-1311 
G128S-0004 
3101-1311 


3101-1720 


252-10-30-300 


Mfr Part 
Number 


08012-61912 
DM15C220JO500WVICR 


MF7C-1/2-TO-82R5-F 
2100-3104 
2100-3104 
0757-0379 
0698-3626 
MF7C-1/2-TO-101-F 


08012-61642 
08012-61643 


08012 -66507 
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See table 6-3 for Manufacturer Codes 


Figure 6-5. Component Layout — Board A7 — Rear View 
MOTHEYSLS 
BOARD 
Ce S-/ 


CC —“(<ti‘“(CsCsCststss:s:s::s:s:s:s:s:sCi 


Pulse settings as for d.c. 
measurements (see note 1) 
except for: 


EXTERNAL GATE 


INPUT @?) 330KHz 
NOTES PULSE PERIOD (2) 20n— 1) 
VERNIER (3) Center 
ik All d.c. voltages were measured with the following 
pulse settings unless otherwise stated. 
PULSE PERIOD 2 EXT+ 
VERNIER 3 CCW 
PULSE DOUBLE/NORM 4 NORM 
PULSE DELAY 5 35n—1u 
VERNIERG6 CCW 
PULSE WIDTH 7 10n—1f 
VERNIER 8 ccw 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAINING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 C24 
CAT AE et PULSE PERIOD(2) 20n—1[ 
OFFSET SWITCH 14 OFF VERNIER @) CCW 
OFFSET VERNIER 15 = 
SYM/NORM/COMPL SWITCH 17 NORM Aa de (3) a! 
INT LOAD 18 IN C24 
POLARITY 19 + 
EXT WIDTH/NORM/RZ SWITCH 24 NORM | 


No external input signal 


Za A model 3440A digital voltmeter with a 3444A oe 4 a eS | VV, 
plug-in was used for the d.c. measurements, J 


3: A model 180C oscilloscope with 1801A and : | ‘ 
1821A plug-ins was used for the waveform measurements. ScHté MA 


4. A model 8015A pulse generator was used to pro- 
vide the external input signals. 5V/cm 
+17V— 
PULSE PERIOD (2) EXT (+) 
EXTERNAL TRIGGER 
INPUT (22) 
sine wave ~ 500 KHz 2V/cm 
=v 


0.2Us/cm 


Pulse settings as for d.c. 
measurements (see note 
except for: 


EXTERNAL GATE 
INPUT 


PULSE PERIOD (2) 


VERNIER (3) 


PULSE PERIOD(2) 


VERNIER G) 
VERNIER (3) 


PULSE PERIOD (2) EXT (+) 


EXTERNAL TRIGGER 
INPUT 


sine wave — 500 KHz 


1) 


5V/cm 
—1.5V— Q5c 
330KHz 
20n—1 
Melt 5V/cm 
Center 
ov— Q13e 
2V/cm 
C24 
20n—1 ov— 
CCW 
CW 2V/cm 
C24 
ov—— 
0.2us/cm 
TEST fare 
Dhl "THe 
_— —_— 
ScHkt MAR 
5V/cm | 
+17V— Q28c 
2V/cm 
—1V— C24 


0.2Us/cem 


PULSE PERIOD 


TRIGGER INPUT 


GATE INPUT 


a | 


J3 


P/O A6 
POWER arr! 


+V 


4 
' 
1 
i} 


TRIGGER INPUT 


TRIGGER INPUT 
PULSE SHAPER 


R11 
825 


03 a) 
Bu SD simay 


LIMITER AND *% 
AMPLIFIER 
c70 
R8 a R13 Se C6 
L47K 750 200 10 
R160 
100 | 
R2 pile R3 
1.96K 1.96 K 
-17V 
“TV 
R22 
18.2K 
GATE INPUT 
LIMITER AND 
AMPLIFIER 
R25 R21 C62 
182 1.1K 10n 


-17V 


GATE AMPLIFIER 


al 


10n 


SELECTED BY TEST. PART MAY BE OMITTED 


ea 


-16V 


Q21 e -16.5V 
yy 


-17V 


[Tec FRAME | 


hy ae _ —— 
+17V 
R183 cB 
30.1 02 2y 3 a 
-17 R116 
C12 R31 4 —— (1) 
10n 162K 
0 e oy 
@ 028 
2.61 K +10.2V 
CRil 
R34 C14 
100 20p 
PULSE PERIOD CR12 
GENERATOR 
R36 
130 
(¥ 
+10V 
RAMP 5° 
CURRENT SOURCE 
R33 cs 
130 10p 
PULSE PERIOD 
ADJUST 
(20ns) aoe 
VERNIER 
CURRENT 
SOURCE 
P/ORA7 
NOT ' 
| USED 
tse é 
1.5K +17V 
i 
1 e 1 
| | . 10m H 
RAMP VOLTAGE | 1m 
SWING LIMITER e FS 
H 20n 


cRI6 ee Se 
ie tt 


-17V 


PULSE PERIOD 


6—19 


REPETITION RATE GENERATOR 8012B 
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NOTES Pulse settings as for d. c. measurements yy Pulse settings as for d. c. measurements Niem 
(see note 1) except for: cn) Be («4) (see note 1) except for: ov—— 
ic 
1. All d.c. voltages were measured with the following +0.3V—— PULSE PERIOD 2) 20n—1 
pulse settings unless otherwise stated. PULSE PERIOD (2) 20n—1u VERNIER G) CW 
| VERNIER (3) cw +3,8V— PULSE WIDTH (7) SQUAREWAVE ov 
PULSE PERIOD 2 EXT(+) :  a12¢ 
VERNIER 3 CCW O.5Vicm ; 1V/cm 
PULSE DOUBLE/NORMAL 4 NORM ; 
PULSE DELAY 5 35n—1u 
VERNIER 6 CCW 0.5Us/cm 
PULSE WIDTH 7 10n—1y 
(but set to SQUARE WAVE for voltages marked SW). 
VERNIER 8 CCW 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAINING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 CW 
OFFSET SWITCH 14 OFF 
OFFSET VERNIER 15 - ‘Vien Eh ba 
SYM/NORM/COMPL SWITCH 17. NORM i PULSE PERIOD(2) = 20n—1u 
INT LOAD 18 IN 1 1V/cm 
—9V— Q15c VERNIER CW 
POLARITY 19 + PULSE PERIOD (2) 20n—1 @ 
EXT WIDTH/NORM/RZ SWITCH 24NORM GB) C 
(but set to RZ and EXT WIDTH for voltages marked nda a +17V— 
RZ and EXT WIDTH respectively). PULSE WIDTH(7) | SQUARE WAVE 
1V/cm 
fae PULSE PERIODQ) 20n—1u 1V/em 
No external input signal required leo a VERNIER@) CW 
si PULSE WIDTH @) SQUARE WAVE 
0.5Us/cm 
va A model 3440A digital voltmeter with a 3444A 
plug-in was used for the d.c. measurements. 
3. A model 180C oscilloscope with 1801A and | External input to EXT. WIDTH/NORM/RZ 
1821A plug-ins was used for the waveform measurements. connector on rear panel + 330 KHz 
EXT WIDTH/NORM/RZ switch 
4. A mode! 8015A pulse generator was used to pro- 
vide the external input signals. 1V/cm 2V/cm 
=A SV— Q51b NORM —8.4Vv—" 
PULSE PERIOD (2) 20n—1 
VERNIER (3) Cw 2V/cm 
PULSE WIDTH (7) SQUARE WAVE ivicm ff 


RZ —9\— ee 
Q50b (co } { ay sie 


EXT WIDTH Vem 


—4,8V— fo 


0.5Us/cm 


/ 0.5Us/cm 


Pulse settings as for d. c. measurements 


(see note 1) except for: 


Q9c 
PULSE PERIOD (2) 20n—1 
VERNIER (3) cw 
PULSE WIDTH @) SQUARE WAVE 
Q12c 
PULSE PERIOD(2) = 20n—1u 
Q15¢c VERNIER (3) Cw 
alte PULSE PERIOD@)  20n—1y 
VERNIERG) CW 
PULSE WIDTH?) = SQUARE WAVE 
External input to EXT. WIDTH/NORM/RZ 
connector on rear panel + 330 KHz 
EXT WIDTH/NORM/RZ switch 
Q51b NORM 
RZ 
Q50b { 
EXT WIDTH 


2V/cm 
OV Q49c 
OV. 

Q48c 
1V/cm 


0.5uUs/em 


+17V— 
1V/cm 
+17V— 
1V/cm 
7 oz Pa, WS Py: A/F Se 
< i= 
— 
COKE a fakin 
TELE PA Them 
2V/cm 
—8.4V— 
2V/cm 
=OVes 
OV 
2V/cm 
0.5uUs/cm 


RZ -NORM-EXT WIDTH 


PULSE CIRCUIT 


217V 
R37 C10 RL6 
2.87K dis 2.15K 
® | [P/O A7 
eh +I7V 
TO DOUBLE 
C13 R143 
® q 
\S 4.75K 
10 x5] 
, R38 | 
2.15K 26 
Ribd C60 | 
SHAPER | 1.1K 10n 4 


R140 


‘ 
‘ 
! 
| 
100 
OUTPUT IN | 
i 


+17V 


ODE ONLY PULSE /RZ/EXTWIDTH 


MODES 
+17V 


SQUARE 
WAVE 
DIVIDER 


PULSE- SQUARE 
SELECTOR 


cg c16 R40 
at 10n 750 


OUTPUT IN 


MODE ONLY 
TRIGGER OUTPUT 


AMPLIFIER 


@ Q52 


L16 ¢R151 R145 
4.7 $432 182 


OUTPUT IN 
— > SQUARE WAVE 
MODE ONLY 


EXT WIDTH/RZ 
INPUT AMPLIFIER 


| 
L 

' AND LIMITER 
4 ' +17V 


‘@ Qu? 


R119 

2.67K 

+0.7V 
-0,95V R 
—————————— , ‘@ Q43 ive A/V EXT WIDTH 
Re i R120 
| 51 -6.5V CR30 
c55 R129 -17V 


20p 1.1K 


, (ir > 
‘| | fT aus aus ep 
. R11 
1.78K 
LB 
1 R122 é 
681 ong -17V 
780 EXT WIDTH/RZ 
R123 CR31 PULSE SHAPER 
681 
-17V 


ee ee SS 
-— — 


SQUARE WAVE | | j 
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TRIGGER 
OUTPUT 


eS 
Load 
wD 
Ww 
NA 
oa 
, 
; 
Ss 
3 


OUTPUT IN RZ 
MODE ONLY 


REAR PANEL 


-17\ 


MODE SELECTOR, TRIGGER AMPLIFIER, EXT. INPUT AND 
SQUARE WAVE CIRCUITS 8012B 


a | 


NOTES 


Ls All d.c. voltages were measured with the following 
pulse settings unless otherwise stated. 


PULSE PERIOD 2 EXT(+) 

VERNIER 3 CCW 

PULSE DOUBLE/NORMAL 4 NORM 

PULSE DELAY 5 35n—1 

VERNIER 6 ccw 

PULSE WIDTH 7 10n—1u Pulse settings as for d. c. measurements 

VERNIER 8 CCW (see note 1) except for: j 

TRANSITION TIME 9 5n—0.5u will C35 ® 
LEADING EDGE 10 CCW 4 

TRAINING EDGE 11 CCW Abere illoe @ les Z 

AMPLITUDE 12 5.0—2.0 VERNIER (3) CW 

VERNIER 13 cw PULSE DELAY(5) 35n—1L 

OFFSET SWITCH 14 OFF 

OFFSET VERNIER 15 = VERNIER G) Center Q31c © 
SYM/NORM/COMPL SWITCH 17. NORM 

INT LOAD 18 IN 

POLARITY 19 + 


EXT WIDTH/NORM/RZ SWITCH 24 NORM 


No external input signal 


2 A model 3440A digital voltmeter with a 3444A SSD 
plug-in was used for the d.c. measurements. 


3. A model 180C oscilloscope with 1801A and 
1821A plug-ins was used for the waveform measurements. 


4. A model 8015A pulse generator was used to pro- 
vide the external input signals. 


Pulse settings as for d. c. measurements 


(see note 1) except for: 


PULSE PERIOD (2) 


VERNIER (3) 


PULSE DELAY(S) 


VERNIER G) 


20n—1pL 
CW 
35n—1pL 


Center 


1V/cm 

a 
=3.4V— 
1V/cm 


FRAME 


cw 
R2 }Ccw 
SOK 3 
LOG 


— 


PULSE DELAY 


xs 


sel 


P/O AS 


R63 
178 


R64 C26 
2.15K 10n 


eT 


R68 
1,.78K 


R69 
2.15K 


RAMP CAPACITOR 
SELECTION CIRCUIT 


ee 


RAMP 
CURRENT 
SOURCE 


AO 


wg PULSE DELAY 
fon GENERATOR craig 


PULSE DELAY 


SG) 


R86 
150 


R87 
150 


PULSE SHAPER 2 


+17V 
‘ +17V 
L8 G2Zi 
68 R65 10n 
1.82K 
R66 
+0.7V 16.2K 
Q32 Q33 
AS D 100 
ABV -8.8V C28 R67 
10n 510 
R88 
221 
CR39 


DOUBLE 
PULSE MIN 
WIDTH ADJUST 


+ 
— 
< 


PULSE 
BY-PASS CIRCUIT 
(DOUBLE PULSE) 


N 
! 
H 1 
9! DOUBLE | 


AO 


6—23 


DELAY GENERATOR 8012B 


6-24 | 


NOTES 


Pulse settings as for d.c. measurements 


1. All d.c. voltages were measured with the following ere ona TE 


pulse settings unless otherwise stated. 


PULSE PERIOD 2) 20n—1L 
PULSE PERIOD 2 EXT(+) VERNIER (3) Cw 
VERNIER 3 CCW 
PULSE DOUBLE/NORMAL 4 NORM PULSE WIDTH @) 10n—1 
PULSE DELAY 5 35n—1 VERNIER Center 
VERNIER 6 ccw 
PULSE WIDTH 7 10n—1 
VERNIER 8 CCW 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAINING EDGE 11 CCW 
AMPLITUDE 12 5.0—2.0 
VERNIER 13 Cw 
OFFSET SWITCH 14 OFF PULSE PERIOD (2) 20n—1 
OFFSET VERNIER 15 = 
SYM/NORM/COMPL SWITCH 17. NORM VERNIER (3) Cw 
INT LOAD 18 IN PULSE WIDTH (7) 10n—1L 
POLARITY 19 + 
EXT WIDTH/NORM/RZ switch 24 NORM aoe Center 
No external input signal PULSE PERIOD (2) 20n—1u ayucm 
VERNIER (3) Cw fee 
PULSE WIDTH (7) SQUARE WAVE ee 
92. Mea aOAecigitalVOltincrcmaWitnamCAS4 A ee ae ee ee ee 
plug-in was used for the d.c. measurements. 
External input to EXTWIDTH 2¥/em 
EXT WIDTH/NORM/RZ 
3, A model 180C oscilloscope with 1801A and connector ontrear 
1821A plug-ins was used for the waveform measurements. panel 330 KHz * 2V/cm 
EXT WIDTH/NORM/RZ 0.5us/em 
4. A model 8015A pulse generator was used to pro- switch 


vide the external input signals. 


Pulse settings as for d.c. measurements 
(see note 1) except for: 


PULSE PERIOD 2) 20n— 1 
VERNIER (3) CW 
PULSE WIDTH (7) 10n—1}0 


VERNIER Center 


PULSE PERIOD (2) 20n—1[ 
VERNIER (3) cw 
PULSE WIDTH (7) 10n—1}1 


VERNIER Center 


2V/em i ls - 


PULSE PERIOD (2) 20n—1]L =o Pv. 
VERNIER (3) cw ce 
cm 
PULSE WIDTH (7) SQUARE WAVE nis 
Tea eee eS ete ee Q39c 
External input to EXT WIDTH 2V/cm -— -9V 
EXT WIDTH/NORM/RZ 
connector on rear 
panel 330 KHz + 2V/cem --9V 
EXT WIDTH/NORM/RZ 0.5us/em 
switch 
k $ 7 3 A. x 
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RAMP : 
CURRENT 
034 SOURCE ® 
[3] 
R96 
100 
1 
R109 
R97 C65 ths 
et 01 PULSE WIDTH 
GENERATOR 
CR27 @} C48 — 
R98 2.6V Al D 
215K Rie ; P/O A6 
130 
—--—— 
azo 2 t ' 
94 
PULSE WIDTH | | 
ADJUST R11 a ela ' 
RAMP CAPACITOR 562 ‘I a 
SELECTION aa 
CIRCUIT -17V l 
- ! 
oe | | 
K 
93 He 93 @ ’ 
-17V R117 PULSE SHAPER 3 (5) = 
10 K 
CR 26 NORMAL MODE 
SQUARE WAVE MODE 


| 
1 
1 C47 
“4 | 
t 
' 


N © 


© 


WIDTH GENERATOR 8012B 


NOTES 


All d.c. voltages were measured with the following pulse 


settings unless otherwise stated. 


Press and release the MAN button 1 to change from one 


voltage level to the other. 


PULSE PERIOD 2 EXT (+) 
VERNIER 3 CCW 
PULSE DOUBLE/NORMAL 4 NORM 
PULSE DELAY 5 35n—1U 
VERNIER 6 CCW 
PULSE WIDTH 7 SQUARE WAVE 
VERNIER 8 CCW 
TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5.0-2.0 
VERNIER-~ 13 CW 
OFFSET switch 14 OFF 
OFFSET vernier 15 - 
SYM/NORM/COMPL switch 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 


EXT WIDTH/NORM/RZ switch 24 NORM 


No external input required. 
A model 3440A digital voltmeter with a 3444A plug-in 
was used for the d.c. measurements. 


A model 180C oscilloscope with 1801A and 1821A plug-ins 
was used for the waveform measurements. 


A model 8015A pulse generator was used to provide the 


external input signals. 


Pulse settings as for d.c. measurements 


(see note 1) except for: 


PULSE PERIOD(2) 


VERNIER G) 


PULSE WIDTH (7) 


VERNIER 


PULSE PERIOD (2) 
VERNIER G) 
PULSE WIDTH (7) 
VERNIER (8) 


LEADING EDGE 


TRAILING EDGE @) 


LEADING EDGE (9) 
TRAILING EDGE ‘@1) 


ov— 
1V/cm 


20n—1l 
CW 
10n—1h ov— 


Center 1V/cm 


20n—1L 
CW 
10n—1p 


Center 


CCW 


—OV 


=) O4c/ 
=) O6c 


—O0V 


ccw 5V/em Bl 


Center 


Center 5V/cm 


0.5uUs/em 


Pulse settings as for d.c. measurements 


(see note 1) except for: 


PULSE PERIOD(2) 


VERNIER (G3) 


PULSE WIDTH (7) 


VERNIER 


PULSE PERIOD (2) 
VERNIER G) 
PULSE WIDTH (2) 
VERNIER (8) 


LEADING EDGE 


TRAILING EDGE @) 


LEADING EDGE (9) 
TRAILING EDGE (11) 


20n—1 
CW 
10n—1y 


Center 


20n—1hL 
CW 
10n—1y 


Center 


CCW 
CCW 


Center 


Center 


1V/cm 


1V/cm 


5V/cm 


0.5uUs/em 


0.5Us/cm 


| CR1/ 


CR2 


LEADING EDGE VERNIER 


ae LIMITER VOLTAGE 


SOURCE 


INTEGRATOR 
VOLTAGE 
SWING 
ADJUST 


INTEGRATOR 


PULSE 
SHAPER 4 
R129 
562K 
L2 kl 
33 © F110 


LIMITER VOLTAGE 
SOURCE 


TRAILING EOGE VERNIER 


SOURCE 


| 
| 
17V | 
VOLTAGE 
1 
' 


* SELECTED BY TEST. PART MAY BE OMITTED 


R31 
17.8K 


R32 
464K 


R33 
464K 


R30 
17.8K 
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*°17V 
| 
| 
1 
RL RéL2 @ | 

c59* (6) 
[ 4.7/8.2P 
[RAMP CAPACITOR , 
| SELECTION 
CIRCUIT 

! 

-17V 


TRANSITION TIME(S 


Sn 
e 
x6 : -Sp 
4 1 i e 
| SOp 
6 3 e 
| Sm 
8 C45 10 e 
R112 5 
100 12.1k sg _| ses 
-17V 


TRANSITION TIME(S) 


INTEGRATOR 8012B 


NOTES 


a 


All d.c. voltages were measured with the following 
pulse settings unless otherwise stated. 


Press and release the MAN button 
One voltage level to the other. 


1. to change from 


PULSE PERIOD 2 EXT(+) 
VERNIER 3 CCW 
PULSE DOUBLE/NROMAL 4 NORM 
PULSE DELAY 5 35n—1L 
VERNIER 6 CCW 


PULSE WIDTH 7 
VERNIER- 8 


SQUARE WAVE 
CCW 


TRANSITION TIME 9 5n—0.5u 
LEADING EDGE 10 CCW 
TRAILING EDGE 11 CCW 
AMPLITUDE 12 5,0-2.0 
VERNIER 13 CW 
OFFSET switch 14 OFF 
OFFSET vernier 15 - 
SYN/NORM/COMPL switch 17 NORM 
INT LOAD 18 IN 
POLARITY 19 + 


EXT WIDTH/NORM/RZ switch 24 NORM 


No external input required 


A model 3440A digital voltmeter with a 3444A plug-in 
was used for the d.c. measurements. 


A model 180C oscilloscope with 1801A and 1821A plug- 


ins was used for the waveform measurements. 


A model 8015A pulse generator was used to provide the 


external input signals. 


Pulse settings as for d.c. measurements 


(see note 1) except for: 


PULSE PERIOD (2) 
VERNIER @) 
PULSE WIDTH @) 
VERNIER(®) 
LEADING EDGE 
TRAILING EDGE (1) 


PULSE PERIOD (2) 
VERNIER () 
PULSE WIDTH() 
VERNIER(8) 
LEADIN G EDGE 
TRAILING EDGE Q 


20n— 14 
CW 
10n—1y 
Center 
Center 
CCW 


20n—1U 
CW 
10n—1p 
Center 
Center 
CCW 


Q37c 


Pulse settings as for d.c. measurements 


(see note 1) except for: 


PULSE PERIOD (2) 
VERNIER @) 
PULSE WIDTH @) 
VERNIER@) 
LEADING EDGE 
TRAILING EDGE (1) 


PULSE PERIOD (2) 
VERNIER (3) 
PULSE WIDTH) 
VERNIER(8) 
LEADIN G EDGE (10) 
TRAILING EDGE () 


20n—1hL 
CW 
10n—1 
Center 
Center 
CCW 


20n—1L 
CW 
10n—1u 
Center 
Center 
CCW 


0.5Us/cm 


0.5Us/cm 


| Q38c (sce) 
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PYo= PACT apr 


P/O A6 


*17V +17. +17V 
ROLL-OFF 
SYMMETRY 
ADJUST Ae R73 
Poteoeee CURRENT 
SOURCE 
>) 
Q28 
oe HIGH LEVEL 
AMPLITUDE i 
R136 ADJUST 
11K 
R81 
@ 1.2K 
(5) 
EMITTER 
FOLLOWER 


PHASE 
SPLITTER 


OUTPUT 


AMPLIFIER 4! 


+5.5V 


he) 


cw : 
R70 @ RIS R76 R77 500 


18.2KF cow # Reo 150 50 6150S ss LOAD 
4 90 
CLIPPING : 3.57 
ADJUST CURRENT 
: SOURCE % LOW LEVEL 
a2s( £8? AMPLITUDE 


4A 500 


ADJUST 
@ 
J 
R56 
2.7K 
C28 $RB3 —-SRBE 
@ 220p $357 L21K 
(} tk” NEG. PULSE | 
ROLL- OFF ! ! 
ADJUST Le 
sg | IN =i OUT 
R58 50 : [INT LOAD] | fe rh 
357 220p 
-17V =r SwitcH 


= (3) 


OUTPUT AMPLIFIER 8012B 


’ 


10.2K 


eI7V POLARITY 


*17V 
C36 
4.7u 
POS. PULSE 
BASELINE 
ADJUST 
Or 
5.62K 
R36 
4,75K 
NEG. PULSE 
BASELINE 
ADJUST BASELINE 
CURRENT 
SOURCE 
[6] 
C37 
4.7p 
-17V 


el © 


A8 


|| P/O 47 
1 ‘ 
Lot 
AMPLITUDE AMPLITUDE 
VERNIER STEP ATTENUATOR 
Rll 
ccw 50 cw 
S7 
Ih ap a eg 4 
Vi | | 5.0 10.0 
——- 
Pa 2.0 “0 
R23 
° 0.5 1.0 
Int. Load 
IN OUT 


-17V 


TO R142/K1 
INT LOAD RELAY 


S11 le 


1 OUT 


IN = 


DC OFFSET 
CURRENT 
SOURCE 
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JS [ouTPuT] 


OFFSETS AND ATTENUATORS 8012B 


_ 


—_ 


LINE VOLTAGE 
SELECTOR SWITCH 


o_o 


CURRENT 
LIMIT 


CURRENT 


FREQUENCY 
SENSE 2 


COMPENSATION 


Vv oP 
INVERTING 
INPUT 
NON INVERTING O 3 7 Ov 
INPUT (e 
OUT 


VREE 


NOTE: Pin 5 connected to case. 


U1 


uA 723HC 
U2 


U1,U2 


a2 ( Sa joa 
R2 
x 


tO) «: 


at non 


| 
L_€)as 
R5 


a8 ® 
dy | afh® | be f Bes. 
(} 3 Q-——- = [| 
Jt I ul 4 “G 
2 ce eee 


VOLTAGE REGULATOR 


IC’s— BOARD A6 
* 
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POWER SUPPLIES 8012B 


SECTION 7 


BACKDATING 


7-1 INTRODUCTION 7—3 CHANGE SEQUENCE 


7-4 Changes are listed in the serial number order 
that they occurred in the manufacture of the instru- 
ment. In adapting this manual to an instrument with 


d—2 This section contains backdating information a particular serial number, apply the changes in reverse 
which adapts this manual to instruments with serial order. That is, begin with the latest change and progress 
numbers lower than that shown inside front cover. to the earliest change that applies to the serial number 


in question. Table 7—1 lists the serial nubmers to which 
each change applies. 


Table 7—1. Manual Backdating Changes 


Instrument Serial Number Make Backdating Changes 


1403G 0051 to 55 7 through 1 
1412G 00101 to 170 7 through 2 
1412G 00171 to 210 7 through 3 
1412G 00211 to 270 7 through 4 
1412G 00271 7 

1412G 00272 

1412G 00273, 274 
1412G 00275 

1412G 00276 

1412G 00277 

1412G 00278 

1412G 00279, 280 
1412G 00281 

1412G 00282 to 284 
1412G 00285 to 287 
1412G 00288 to 292 
1412G 00293 

1412G 00294, 295 
1412G 00296, 297 
1412G 00298, 299 
1412G 00300, 301 
1412G 00302, 303 
1412G 00304 to 310 
1412G 00311 to 315 
1412G 00316 

1412G 00317 

1412G 00318 
1412G 00319 to 321 
1412G 00322 to 324 
1412G 00325 to 330 
1412G 00331 to 355 
1633G 00356 to 490 


Anon 
a: 
NOON 


ANOnN ON ON 


NSN 


N 


: = 


N 


s 


ANaAAH 
~N 


: 


. 


‘ THO 
NONYNMDNODNOAVNDAYVNSHSVon 
N 


N 


: 


. 


N 


. 


~N 


. 


° 


NSN 


. 


: 


~N 


: 
- 


~N 


= 


- 


NOAGAADAANAAGBDADABDBAD 


CHANGE 1(for serial numbers 1403G 00051 to 55) 


Table 6—4 and schematics 2, 3 and 4. Change the following components to: 


A5 R150 0757-0401 if 100 1% .125W 
A5 R84 0757-0417 Re 562 1% .125W 
AS R111 0757-0417 Riel © 562 1% .125W 


Table 6—5 and schematic 6. Change the following component to: 
AG R142 0757—0427 R—F 1.5K 1% .125W 


CHANGE 2 (for serial numbers 1403G 00051 to 1412G 00170) 


Table 6—4 Change the following components to: 


ASTI 9100—1612 COIL CHOKE .33uH 
A5 R168 0757-0437 R—F 4.75K 1% 
Delete 


A5 CR41 and A5 R199 (delete also from board A5 component layout). 


Change schematic 3 as shown below. 


CR41 


R87 


FROM 150 L8 
L8 68 


FROM R87 TO 


Schematic 4. Change L11 to 0.33uH and R168 to 4.75K. 


Table 6—4 Change the following components to: 


Ad L3 9100-1613 COIL CHOKE .47uH 
A5 R44 0757—0401 nak 100 1% .125W 
Ad R102 0698—3492 iis 2.67K 1% 

AS R139 0757—0407 Ra 200 1% .125W 


Board A5 component layout and table 6—4. 


Delete 

CR15 

Add 

A5 R35 0757—0400 R—F 90.0 1% .125W 
On component layout add R35 in place of CR15. 


Board A6 component layout. 
Delete L4 and L5 


J Table 6—5 Change the following components to: 


A6 R67 0698-3698 
A6 R68 0698—3698 


Delete L4 and L5 


47 5% IW 
47 5% 1W 


DD 
She ont 


Change schematic 1, top right-hand corner, as shown below. 


FROM TO 


Schematic 2. Change R44 to 100 and R139 to 200. 
Schematic 4. Change R102 to 2.67K. 

Schematic 6. Change R67 and R68 to 47. 
Schematic 7. Delete ferrite beads A6 L4 and A6 L5. 


CHANGE 3(for serial numbers 1403G 00051 to 1412G 00210) 


») Table 6—5 Change the following components to: 


A6 R85 0757-0428 R=F 1.62K 1% 
A6 R86 0757—0428 R—F 1.62K 1% 
A6 R102 0757—9803 he 182 

A6 K2 0490—0535 RELAY REED 
A6 CR22 1902—3126 DIO BKDN 7.15V 
A6 CR23 1902—3126 DIO BKDN 7.15V 


Schematic 6. Change R85 and R86 to 1.62K. 
Change R102’to 182. Change CR22 and CR23 to 7.15V. 
Also change the d.c. levels on the following transistors. 


Change d.c. levels at Q37 collector to +5.7V 
+12V 


Change d.c. levels at Q38 collector to —12V 
—5.7V 


Change d.c. levels at Q24 emitter to +7.3V 
tA ZN. 


Change d.c. levels at Q22 emitter to —12V 
—7.4V 


») CHANGE 4 (for serial numbers 1403G 00051 to 1412G 00270) 


Board A5 component layout. Add C67 as shown below. 


BOARD A5 


(Rg 
aa IO Le 


RO Sia 


—RS6— 
—co7— 
= R57 — 
— R58— 
—C21 — 
= RAg6—— 
—R55— 


\ 
C23 


TP Rg 4 - ae; 
G22) 


S- --R195-—~- 


AN 
—cH— 
—R38 
—R37— 


— R16; — 

ae tt A oe 

= Ch 

—C20— 
( 


—CRI6— 
— €25— 


ON UNDERSIDE OF BOARD 


Table 6—4. Add the following component 
A5 C67 0150—0093 C—F .01pF 100V 


Table 6—5. Change the following component to: 


A6 C23 0150—0093 C—F .0O1uF 100V 
Schematic 1. Add C67 as shown below. 


RAMP VOLTAGE 
SWING LIMITER 


Schematic 5. Change C23 to 10n. 
CHANGE 5 (for serial numbers as shown in table 8—1) 


Board A6 component layout. Add C45 as shown below. 


) 


RS 


BOARD A6 


Table 6—5 Change the following components to: 


A6 R91 0757-0274 R—F 1.21K 1% 
A6 R94 0757-0274 R—F 1.21K 1% 


Add A6 C45 0180—0061 C—F 100uF 15V 


Schematic 5. Add C45 as shown below. 


TRANSITION TIME(S) \ 


Schematic 7. Change the values of R91 and R94 to 1.21K. 


CHANGE 6 (for serial numbers 1403G 00051 to 1412G 00355) 


Change the complete component layout for board A5 as shown on the following page. 


—R116 — 
Ala Eki 
AGNES 
—C23— 


CHANGE 7 (for serial numbers 1403G 00051 to 1633G 490 


Figure 2—3. Change as follows: 


100 volts 120 volts 220 volts 240 volts 


Page 6—4, 6—5. Change S2 and S3 for a single switch: 
$2 3101—1609 switch 2 DPDT 1.5A, 250V AC. 


Change MP9 08012—00204 panel rear. 


Pages 6—17, 6—31. Change A7 L2 for 3 separate inductors: 
A7 L2/3/4 9170—0029 bead. 
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COMPONENT CIRCUIT 

SIDE SIDE 
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Figure 6—2. Component Layout — Board A5 
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CHANGE 8. 

Page 6-5. Table 6-4. Frame Replaceable Parts List. 
Change: A5 to HP Part Number and Mfr Part Number 
08012-66508. 


Change: A6 to HP Part Number and Mfr Part Number 
08012-66506. 


Change: A7 to HP Part Number and Mfr Part Number 
08012-66507. 


Delete: A8 


Add: FL1, HP Part Number and Mfr part Number 
9100-3121, FILTER ELEC 2A. 


Delete: J7 


Change: MP9 to HP Part Number and Mfr Part Number 


08012-60202. 


Change: MP10 to HP Part Number and Mfr Part Number 


08012-00206. 


Change: MP11 to HP Part Number and Mfr Part Number 


08012-04101. 


Add: R16, HP Part Number 0757-01 98, Resistor 100 1% 


.5W F TC=0+100, Mfr Code 19701, Mfr Part Number 
MF7C1/2-TO-101-F. 


Change: T1 to HP Part Number and Mfr Part Number 
08012-61101. 


Change: W1 to HP Part Number and Mfr Part Number 


08012-61622. 


Change: W2 to HP Part Number and Mfr Part Number 


08012-61620. 


Change: W3 to HP Part Number and Mfr Part Number 


08012-61624. 


Change: W4 to HP Part Number and Mfr Part Number 


08012-61623. 


Change: W5 to HP Part Number and Mfr Part Number 


08012-61621. 


Page 6-7. Table 6-5. Board A5 Replaceable Parts List. 


Change: A5 to HP Part Number and Mfr Part Number 


08012-66508. 
Delete: A5C70. 
Add: A5CR17, HP Part Number 1910-0022, Oty 2, 


DIODE-GE 5V 60NA 3.5NS DO-7, Mfr Code 28480, 
Mfr Part Number 1910-0022. 


Add: A5CR41, HP Part Number 1901-0533, 
DIODE-SCHOTTKY, Mfr Code 28480, Mfr Part Number 
1901-0533. 


Change: A5L11 to HP Part Number 9100-1611, .33UF, 
Mfr Code 28480, Mfr Part Number 9100-1611. 


Change: A5R67 to HP Part Number 0757-0421, Resistor 
825 1% .125W F TC=0+100, Mfr Part Number 
C4-1/8-TO-825R-F. 


Change: A5R84 to HP Part Number 0758-0002, Resistor 
560 5% .25W F TC=0+100, Mfr Part Number 
C5-1/4-TO-561-J. 


Change: A5R111 to HP Part Number 0758-0002, 
Resistor 560 5% .25W F TC=0=+100, Mfr Part Number 
C5-1/4-TO-561-J. 


Change: A5R193 to HP Part Number 0698-4422, 
Resistor 1.21K 1% .125W F TC=0+100, Mfr 
Part Number C4-1/8-TO-1211-F. 


Add: A5R199, HP Part Number 0757-0412, Oty 1, 
Resistor 365 1% .125W F TC=0+100, Mfr Code 24546, 
C4-1/8-TO-365R-F. 


Page 6-13. Table 6-6. Board A6 Replaceable Parts List. 


Change: A6 to HP Part Number and Mfr Part Number 
08012-66530. 


Delete; A6C45. 


Change: A6R78 to HP Part Number 0757-0288, Resistor 
9.09K 1% .125W F TC=0+100, Mfr Code 19701, 
Mfr Part Number MF4C1/8-TO-9091-F. 


Change: A6R79 to HP Part Number 0757-0288, Resistor 
9.09K 1% .125W F TC=0+100, Mfr Code 19701, 
Mfr Part Number MF4C1/8-TO-9091F. 


Change: A6R102 to HP Part Number 0758-0029, 
Resistor 470 5% .25W F TC=0+100, Mfr Code 24546, 
Mfr Part Number EB4721. 


Page 6-17. Table 6-7. Board A7 Replaceable Parts List. 


Change: A7 to HP Part Number and Mfr Part Number 
08012-66527. 


Page 6-19. Schematic 1. 


Delete; A5C70. 


Add: A5CR17 between top of C24 and emitter of Q13. 


Page 6-23. Schematic 3. 


Change: A5R84 value to 560 ohms. 
Add: A5CR41 between top of R87 and ground. 


Add: A5R199 in parallel with CR41. 


q 
Mt 


Page 6-25. Schematic 4. 


Change: A5R111 value to 560. 


Page 6-27. Schematic 5. 
Delete: A6C45. 


Page 6-31. Schematic 7. 


Change: A6R78 to 9090 ohms. 


Change: A6R79 to 9090 ohms. 


ISRAEL 

Electronics Engineering Division 
Motorola Israel Ltd. 

16 Kremenetski Street 

P.O. Box 25016 

TEL-AVIV 67899 

Tel: 338973 

Telex: 33569 Motil IL 

Cable: BASTEL Tel-Aviv 
A,CM,C.E.M.P 


ITALY 

Hewlett-Packard Italiana S.p.A_ 
Traversa 99C 

Giulio Petrone, 19 

1-70124 BARI 

Tel: (080) 41-07-44 

M 


Hewlett-Packard Italiana S_p.A. 
Via Martin Luther King, 38/111 
1-40132 BOLOGNA 

Tel: (051) 402394 

Telex: 511630 

CM.CS,E.MS 


Hewlett-Packard Italiana S_p.A. 
Via Principe Nicola 43G/C_ 
1-95 126 CATANIA 

Tel: (095) 37-10-87 

Telex: 970291 

cP 


Hewlett-Packard Italiana S.p.A. 
Via G. Di Vittorio 9 


|-20063 CERNUSCO SUL NAVLIGLIO 


Tel: (2) 903691 

Telex: 334632 
A.CM.CP.E.MP.P 
Hewlett-Packard Italiana S_p.A. 
Via Nuova san Rocco A 
Capodimonte, 62/A 

1-80131 NAPOLI 

Tel: (081) 7413544 
A.CM.CS,E 

Hewlett-Packard Italiana S.p.A. 
Viale G. Modugno 33 

1-16 156 GENOVA PEGLI 

Tel: (010) 68-37-07 E.C 
Hewlett-Packard Italiana S.p.A. 
Via Turazza 14 

1-35 100 PADOVA 

Tel: (49) 664888 

Telex: 430315 

A,CM,CS.E.MS 
Hewlett-Packard Italiana S.p.A. 
Viale C. Pavese 340 

1-00 144 ROMA 

Tel: (06) 54831 

Telex: 610514 
A,CM.CS.E.MS.P* 
Hewlett-Packard Italiana S.p.A. 
Corso Giovanni Lanza 94 
1-10133 TORINO 

Tel: (011) 682245, 659308 
Telex: 221079 

CM,CS,E 


JAPAN 


Yokogawa-Hewlet!-Packard Lid. 


ATSUGI, Kanagawa 243 
Tel: (0462) 24-0451 
CM,C*.E 


Yokogawa-Hewlett-Packard Ltd. 


3-30-18 Tsuruya-cho 
Kanagawa-ku, Yokohama-Shi 
KANAGAWA, 221 

Tel: (045) 312-1252 

Telex: 382-3204 YHP YOK 
CM,CS,E 


Yokogawa-Hewlett-Packard Ltd. 
Sannomiya-Daiichi Seimei-Bldg. 5F 
69 Kyo-Machi Ikuta-Ku 

KOBE CITY 650 Japan 

Tel: (078) 392-4791 

CE 


Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi Yasoji Bldg 4F 
4-3 Chome Tsukuba 
KUMAGAYA, Saitama 360 

Tel: (0485) 24-6563 

CM,CS,E 


Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Building 

4-73, San-no-maru, 1-chome 
MITO, Ibaragi 310 

Tel: (0292) 25-7470 

CM,CS.E 


Yokogawa-Hewlett-Packard Ltd. 
Sumitomo Seimei Bidg. 

11-2 Shimo-sasajima-cho 
Nakamura-ku 

NAGOYA, Aichi 450 

Tel: (052) 581-1850 
CM,CS,E.MS 


Yokogawa-Hewlet!-Packard Ltd 
Chuo Bidg., 4th Floor 

5-4-20 Nishinakajima, 5-chome 
Yodogawa-ku, Osaka-shi 
OSAKA, 532 

Tel: (06) 304-6021 

Telex: YHPOSA 523-3624 
A,CM,CP.E,MP,P* 


Yokogawa-Hewlett-Packard Ltd. 
29-21 Takaido-Higashi 3-chome 
Suginami-ku TOKYO 168 

Tel: (03) 331-6111 

Telex: 232-2024 YHPTOK 
A.CM,CP,E.MP.P* 


JORDAN 

Mouasher Cousins Company 
P.O. Box 1387 

AMMAN 

Tel: 24907, 39907 

Telex: 21456 SABCO JO 
E.M,P 


KOREA 

Samsung Electronics 
4759 Shinkil, 6 Dong 
Youngdeungpo-Ku, 
SEOUL 

Tel: 8334311, 8334312 
Telex: SAMSAN 27364 
A,C.E.M.P 


KUWAIT 

Al-Khalidya Trading & Contracting 
P.O. Box 830 Safat 
KUWAIT 

Tel: 42-4910, 41-1726 
Telex: 2481 Areeg kt 
AEM 

Photo & Cine Equipment 
P.O. Box 270 Safat 
KUWAIT 

Tel: 42-2846, 42-3801 
Telex: 2247 Matin 

Pp 


LUXEMBOURG 
Hewlett-Packard Belgium S.A./N.V. 
Blvd de la Woluwe, 100 
Woluwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 
A,CM,CP,E,MP,P 


MALAYSIA 
Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 

Suite 2.21/2.22 
Bangunan Angkasa Raya 
Jalan Ampang 

KUALA LUMPUR 

Tel: 483544 

Telex: MA31011 
A.CP.E.M,P* 

Protel Engineering 

Lot 319, Satok Rd. 

P.O. Box 1917 
KUCHING, SARAWAK 

Tel: 535-44 

Telex: MA 70904 Promal 
Cable: Proteleng 

AEM 


MEXICO 


Hewlett-Packard Mexicana, S.A. de 


CV. 

Avenida Periferico Sur No. 6501 
Tepepan, Xochimilco 

MEXICO CITY 23, D.F. 

Tel: (905) 676-4600 

Telex: 017-74-507 
A.CP,E,MS,P 


Hewlett-Packard Mexicana, S.A. de 


CV. 

Rio Voiga 600 
Colonia de! Valle 
MONTERREY, N.L 


Tel: 78-42-93, 78-42-40, 78-42-41 


Telex: 038-410 
cs 


MOROCCO 
Dolbeau 

81 rue Karatchi 
CASABLANCA 

Tel: 3041-82, 3068-38 
Telex: 23051, 22822 
E 


Gerep 

2 rue d'Agadir 

Boite Postale 156 
CASABLANCA 

Tel: 272093, 272095 
Telex: 23 739 

Pp 


NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Van Heuven Goedhartilaan 121 
NL 1181KK AMSTELVEEN 

P.O. Box 667 

NL 1080 AR AMSTELVEEN 

Tel: (20) 47-20-21 

Telex: 13 216 

A,CM.CP,E,MP,P 
Hewlett-Packard Nederland B.V. 
Bongerd 2 

NL 2906VK CAPPELLE, A/D ljessel 
P.O. Box 41 

NL2900 AA CAPELLE, |issel 

Tel: (10) 51-64-44 

Telex: 21261 HEPAC NL 
A,CM,CP 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
169 Manukau Road 

P.O. Box 26-189 

Epsom, AUCKLAND 

Tel: 68-7159 

Cable: HEWPACK Auckland 
CM,CS,E,P* 


Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
P.O. Box 9443 

Kilbirnie, WELLINGTON 3 

Tel: 877-199 

Cable: HEWPACK Wellington 
CM,CP,E,P 


Northrop Instruments & Systems 
Lid. 

Eden House, 44 Khyber Pass Road 
P.O. Box 9682 

Newmarket, AUCKLAND 

Tel: 794-091 

A.M 

Northrop Instruments & Systems 
Lid. 

Terrace House, 4 Oxford Terrace 
P.O. Box 8388 

CHRISTCHURCH 

Tel: 64-165 

A.M 

Northrop Instruments & Systems 
Lid. 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 

WELLINGTON 

Tel: 850-091 

Telex: NZ 3380 

AM 


NIGERIA 

The Electronics Instrumentations 
Ltd. 

N6B/S70 Oyo Road 

Oluseun House 

P.M.B. 5402 

IBADAN 

Tel: 461577 

Telex: 31231 TEIL NG 

A,E.M,P 

The Electronics Instrumentations 
Lid. 

144 Agege Motor Road, Mushin 
P.O. Box 6645 

Mushin, LAGOS 

A,E.M,.P 


NORTHERN IRELAND 
Cardiac Services Company 
95A Finaghy Road South 
BELFAST BT 10 OBY 

Tel: (0232) 625-566 

Telex: 747626 

M 


NORWAY 

Hewlett-Packard Norge A/S 
Folke Bernadottesvei 50 

P.O. Box 3558 

N-5033 FYLLINGSDALEN (BERGEN) 
Tel: (05) 16-55-40 

Telex: 16621 hpnas n 

CM,CS,E 


Hewlett-Packard Norge A/S 
Oesterndalen 18 

P.O. Box 34 

N- 1345 OESTERAAS 

Tel: (02) 17-11-80 

Telex: 16621 hpnas n 
A*,CM,CP,E,MS,P 


OMAN 

Khimjl Ramdas 

P.0. Box 19 

MUSCAT 

Tel: 72-22-17, 72-22-25 

Telex: 3289 BROKER MB MUSCAT 
Pp 


PAKISTAN 

Mushko & Company Ltd. 
10, Bazar Road 

Sector G-6/4 

ISLAMABAD 

Tel: 28624 

Cable: FEMUS Rawalpindi 
A,E,M 


Mushko & Company Ltd. 
Oosman Chambers 

Abdullah Haroon Road 
KARACHI 0302 

Tel: 511027, 512927 

Telex: 2894 MUSHKO PW 
Cable: COOPERATOR Karachi 
A,E.M,P* 


PANAMA 
Electrénico Balboa, S.A. 
Apartado 4929 
Panama 5 

Calle Samuel Lewis 
Edificio “Alfa” No. 2 
CIUDAD DE PANAMA 

Tel: 64-2700 

Telex: 3480380 

Cable: ELECTRON Panama 
A,CM,E,M,P. 


Foto Internacional, S.A. 

P.O. Box 2068 

Free Zone of Colon 

COLON 3 

Tel: 45-2333 

Telex: 3485 126 

Cable: IMPORT COLON/Panama 
Pp 


PERU 

Compania Electro Médica S.A. 
Los Flamencos 145, San Isidro 
Casilla 1030 

LIMA 1 

Tel: 41-4325 


Telex: Pub. Booth 25424 SISIDRO 


Cable: ELMED Lima 
A,CM,E,M,P. 


PHILIPPINES 
The Online Advanced Systems 
Corporation 


Rico House, Amorsolo Cor. Herrera 


Street 

Legaspi Village, Makati 
P.O. Box 1510 

Metro MANILA 


Tel: 85-35-81, 85-34-91, 85-32-21 


Telex: 3274 ONLINE 

A,C,E,M 

Electronic Specialists and 
Proponents Inc. 

690-B Epifanio de los Santos 
Avenue 

Cubao, QUEZON CITY 

P.O. Box 2649 Manila 


Tel: 98-96-81, 98-96-82, 98-96-83 


Telex: 742-40287 
Pp 


POLAND 

Buro Informasji Technicznej 
Hewlett-Packard 

UI Stawki 2, 6P 

PLOO-950 WARSZAWA 

Tel: 39-59-62, 39-67-43 
Telex: 812453 hepa pl 


FRANCE (Cont.) 
Hewlett-Packard France 
Boite Postale No. 503 
F-25026 BESANCON 

28 Rue de la Republique 
F-25000 BESANCON 

Tel: (81) 83-16-22 

C.M 

Hewlett-Packard France 
Bureau de Vente de Lyon 
Chemin des Mouilles 
Boite Postale No. 162 
F-69130 ECULLY Cédex 
Tel: (78) 33-81-25 
Telex: 310617F 
A,CM,CP,E,MP 


Hewlett-Packard France 
Immeuble France Evry 

Tour Lorraine 

Boulevard de France 
F-91035 EVRY Cédex 

Tel: (60) 77-96-60 

Telex: 6923 15F 

CME 

Hewlett-Packard France 

5th Avenue Raymond Chanas 
F-38320 EYBENS 

Tel: (76) 25-81-41 

Telex: 980124 HP GRENOB EYBE 
CM,CS 

Hewlett-Packard France 
Batiment Ampére 

Rue de la Commune de Paris 
Boite Postale 300 

F-93153 LE BLANC MESNIL 
Tel: (01) 865-44-52 

Telex: 211032F 
CM,CP,E,MS 
Hewlett-Packard France 

Le Montesquieu 

Avenue du President JF Kennedy 
F-33700 MERIGNAC 

Tel: (56) 34-00-84 

Telex: 550105F 
CM,CP,E,MS. 
Hewlett-Packard France 

32 Rue Lothaire 

F-57000 METZ 

Tel: (87) 65-53-50 

CM,CS 

Hewlett-Packard France 
F-91947 Les Ulis CédexORSAY 
Tel: (1) 907-78-25 

Telex: 600048F 
A,CM,CP,E,MP,P 
Hewlett-Packard France 
Paris Porte-Maillot 13, 15 25 
Boulevard De L'Amiral Bruix 
F-75782 PARIS Cédex 16 
Tel: (01) 502- 12-20 

Telex: 613663F 
CM,CP,MS,P 
Hewlett-Packard France 

2 Allee de la Bourgonette 
F-35100 RENNES 

Tel: (99) 51-42-44 

Telex: 740912F 
CM,CS,E.MS,P° 
Hewlett-Packard France 

4 Rue Thomas Mann 

Boite Postale 56 

F-67200 STRASBOURG 

Tel: (98) 28-56-46 

Telex: 89014 1F 
CM,CS,E,MS,P* 


Hewlett-Packard France 
20 Chemin de la Cépiére 
F-31081 TOULOUSE Cédex 
Tel: (61) 40-11-12 

Telex: 531639F 
A,CM,CS,E,P* 


Hewlett-Packard France 
Bureau de Vente de Lille 
Immeuble Péricentre 

Rue Van Gogh 

F-59650 VILLENEUVE D'ASO 
Tel: (20) 91-41-25 

Telex: 160124F 
CM,CS,E,MS,P* 


GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Technisches BUuro Berlin 
Keithstrasse 2-4 

0-1000 BERLIN 30 

Tel: (030) 24-90-86 

Telex: 018 3405 hpbin d 
A,CM,CS,E,X,M,P. 
Hewlett-Packard GmbH 
Technisches BUro B&blingen 
Herrenberger Strasse 110 
D-7030 BOBLINGEN 

Tel: (07031) 667-1 


Telex: 07265739 bbn or 07265743 


A,CM,CP,E,MP,P 
Hewlett-Packard GmbH 
Technisches BuUro Dusseldorf 
Emanuel-Leutze-Strasse 1 
D-4000 DUSSELDORF 

Tel: (0211) 5971-1 

Telex: 085/86 533 hpdd d 
A,CM,CP,E,MS,P. 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
Postfach 560 140 

D-6000 FRANKFURT 56 

Tel: (0611) 50-04-1 

Telex: 04 13249 hptfm d 
A,CM,CP,E,MP,P 
Hewlett-Packard GmbH 
Technisches BUro Hamburg 
Kapstadtring 5 

D-2000 HAMBURG 60 

Tel: (040) 63804-1 

Telex: 21 63 032 hphh d 
A,CM,CP,E,MS,P 
Hewlett-Packard GmbH 
Technisches BUro Hannover 
Am Grossmarkt 6 

D-3000 HANNOVER 91 

Tel: (0511) 46-60-01 
Telex: 092 3259 
A,CM,CS,E,MS,P 
Hewlett-Packard GmbH 
Technisches BUro Mannheim 
Rosslauer Weg 2-4 
D-6800 MANNHEIM 

Tel: (621) 70050 

Telex: 0462105 

AC.E 

Hewlett-Packard GmbH 
Technisches BUro Neu Ulm 
Messerschmittstrasse 7 
D-7910 NEU ULM 

Tel: 

Telex: 

CE 

Hewlett-Packard GmbH 
Technisches BUro NUrnberg 
Neumeyerstrasse 90 
D-8500 NURNBERG 

Tel: (0911) 56-30-83 
Telex: 0623 860 
CM,CS,E,MS,P 


Hewlett-Packard GmbH 
Technisches BUro MUnchen 
Eschenstrasse 5 

D-802 1 TAUFKIRCHEN 

Tel: (089) 6117-1 

Telex: 0524985 
A,CM,CP,E,MS,P 


GREAT BRITAIN 
Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
ALTRINCHAM 

Chesire WA14 1NU 
Tel: (061) 928-6422 
Telex: 668068 
A,C,E.M 
Hewlett-Packard Lid. 
Oaktield House, Oakfield Grove 
Clifton 

BRISTOL BS8 2BN 

Tel: 36806 

Telex: 444302 

p 


Hewlett-Packard Ltd. 
14 Wesley Street 
CASTLEFORD 
Yorkshire WF 10 1AE 
Tel: (0977) 550016 
Telex: 5557355 

Cc 


Hewlett-Packard Ltd. 
Fourier House 
257-263 High Street 
LONDON COLNEY 
Herts., AL2 1HA 

Tel: (0727) 24400 
Telex: 1-89527 16 
CE 

Hewlett-Packard Ltd 
Tradax House, St. Mary's Walk 
MAIDENHEAD 
Berkshire, SL6 1ST 
Tel: (0628) 39151 
EP 

Hewlett-Packard Ltd. 
308/314 Kings Road 
READING, Berkshire 
Tel: 61022 

Telex: 84-80-68 
CM,P 


Hewlett-Packard Ltd. 
Quadrangle 

106-118 Station Road 
REDHILL, Surrey 

Tel: (0737) 68655 
Telex: 947234 C,E 


Hewlett-Packard Ltd. 
Westminster House 

190 Stratford Road 
SHIRLEY, Solihull 

West Midlands B90 3BJ 
Tel: (021) 7458800 
Telex: 339105 

C 


Hewlett-Packard Ltd. 
King Street Lane 
WINNERSH, Wokingham 
Berkshire RG11 5AR 
Tel: (0734) 784774 
Telex: 847178 
A,C\E,\M 


GREECE 

Kostas Karaynnis 

8 Omirou Street 

ATHENS 133 

Tel: 32-30-303, 32-37-37 1 
Telex: 21 59 62 RKAR GR 
EMP 


“Plaiso” 

G. Gerados 

24 Stournara Street 
ATHENS 

Tel: 36-11-160 
Telex: 21 9492 

P 


GUATEMALA 

IPESA 

Avenida Reforma 3-48 

Zona 9 

GUATEMALA CITY 

Tel: 316627, 314786, 664715 
Telex: 4192 Teletro Gu 
A,C,CM,E,M,P 


HONG KONG 


Hewlett-Packard Hong Kong, Ltd. 


G.P.0. Box 795 

5th Floor, Sun Hung Kai Centre 
30 Harbour Road 

HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 
Cable: HP ASIA LTD Hong Kong 
E,CP,P 

Schmidt & Co. (Hong Kong) Lid. 
Wing On Centre, 28th Floor 
Connaught Road, C. 

HONG KONG 

Tel: 5-455644 

Telex: 74766 SCHMX HX 

A.M 


ICELAND 

Elding Trading Company Inc. 
Hafnarnvoli-Tryggvagotu 
P.O. Box 895 

IS-REYKJAVIK 

Tel: 1-58-20, 1-63-03 

M 


INDIA 

Blue Star Ltd. 
Bhavdeep 

Stadium Road 
AHMEDABAD 380 014 
Tel; 42932 

Telex: 012-234 
Cable: BLUEFROST 
E 


Blue Star Ltd. 

11 Magarath Road 
BANGALORE 560 025 
Tel: 55668 

Telex: 0845-430 
Cable: BLUESTAR 
A,CM,C,E 

Blue Star Ltd. 

Band Box House 
Prabhadevi 

BOMBAY 400 025 
Tel: 422-3101 
Telex: 011-3751 
Cable: BLUESTAR 
A.M 

Blue Star Ltd. 
Sahas 

4 14/2 Vir Savarkar Marg 
Prabhadevi 

BOMBAY 400 025 
Tel: 422-6155 
Telex: 011-4093 
Cable: FROSTBLUE 
A,CM,C,E,M 

Blue Star Ltd. 

7 Hare Street 
CALCUTTA 700 001 
Tel; 12-01-31 
Telex: 021-7655 
Cable: BLUESTAR 
AM 


Blue Star Lid. 

Meenakshi Mandiram 
XXXXV/1379-2 M. G. Road 
COCHIN 682-016 

Tel: 32069 

Telex: 085-514 

Cable: BLUESTAR 

At 


Blue Star Ltd. 

133 Kodambakkam High Road 
MADRAS 600 034 

Tel: 82057 

Telex: 041-379 

Cable: BLUESTAR 

AM 

Blue Star Ltd. 

Bhandari House, 7th/8th Floors 
91 Nehru Place 

NEW DELHI 110 024 

Tel: 682547 

Telex: 031-2463 

Cable: BLUESTAR’ 
A,CM,C,E,M 

Blue Star Ltd. 

1-1-117/1 Sarojini Devi Road 
SECUNDERABAD 500 033 

Tel: 70126 

Telex: 0155-459 

Cable: BLUEFROST 

AE 

Blue Star Ltd. 

T.C. 7/603 Poornima 
Maruthankuzhi 

TRIVANDRUM 695 013 

Tel: 65799 

Telex: 0884-259 

Cable: BLUESTAR 

E 


INDONESIA 

BERCA Indonesia P.T. 
P.0.Box 496/JkI. 

Jin. Abdul Muis 62 
JAKARTA 

Tel: 373009 

Telex: 31146 BERSAL IA 
Cable: BERSAL JAKARTA 
A,C,E,M,P 

BERCA Indonesia P.T. 
P.O. Box 174/Sby. 

J.L. Kutei No. 11 
SUBAEE-SURABAYA 

Tel: 68172 

Telex: 31146 BERSAL SD 
Cable: BERSAL-SURABAYA 
A*,E,M,P 


IRAQ 

Hewlett-Packard Trading S.A. 
Mansoor City 9B/3/7 
BAGHDAD 

Tel: 551-49-73 

Telex: 2455 HEPAIRAQ IK 

cP 


IRELAND 
Hewlett-Packard Ireland Ltd. 
Kestrel House 
Clanwilliam Court 
Lower Mount Street 
DUBLIN 2, Eire 

Tel: 680424, 680426 
Telex: 30439 
A,C,CM,E,M,P 

Cardiac Services Ltd. 
Kilmore Road 

Arlane 

DUBLIN 5, Eire 

Tel: (01) 35 1820 
Telex: 30439 

M 


Product Line Sales/Support Key 


Key Product Line 

A Analytical 

CM Components 

C Computer Systems 


CP Computer Systems Primary Service Responsible Office (SRO) 


CS Computer Systems Secondary SRO 


E Electronic Instruments & Measurement Systems 


M Medical Products 
MP Medical Products Primary SRO 


MS Medical Products Secondary SRO 


P Personal Computing Products 


Sales only for specific product line 
Support only for specific product line 


IMPORTANT: These symbols designate general product line capability. They do not 


insure sales or support availability for all products within a line, at all locations. 
Contact your local sales office for information regarding locations where HP 


support is available for specific products. 


HP distributors are printed in italics 


ANGOLA 
Telectra 


Empresa Técnica de Equipamentos 


Eléctricos, S.A.R.L 

R. Barbosa Rodrigues, 4 1-/ DT. 
Caixa Postal 6487 

LUANDA 

Tel: 355 15,355 16 

A*.EMP 


ARGENTINA 
Hewlett-Packard Argentina S.A. 
Avenida Santa Fe 2035 
Martinez 1640 BUENOS AIRES 
Tel: 798-5735, 792-1293 
Telex: 122443 AR CIGY 

Cable: HEWPACKARG 

A,E,CP,P 

Biotron S.A.C.1.y.M 

Avenida Paseo Colon 221 

9 Piso 

1399 BUENOS AIRES 

Tel: 30-4846, 30-1851, 30-8384 
Telex: (33)17595 BIONAR 
Cable: BIOTRON Argentina 

M 


Fate S.A. Electronica 
Bartolomeu Mitre 833 
1036 BUENOS AIRES 

Tel: 74-41011, 74-49277, 
74-43459 

Telex: 18137, 22754 

P 


AUSTRALIA 


Adelaide, South Australia 
Pty. Ltd. 

Hewlett-Packard Australia Pty.Ltd 
153 Greenhill Road 

PARKSIDE, S.A. 5063 

Tel: 272-5911 

Telex: 82536 

Cable: HEWPARD Adelaide 

A* .CM,CS,E,MS,P 


Brisbane, Queensland 
Office 

Hewlett-Packard Australia Pty Lid 
5th Floor 

Teachers Union Building 
495-499 Boundary Street 
SPRING HILL, Queensland 4000 
Tel: 229-1544 

Telex: 42133 

Cable: HEWPARD Brisbane 
A,CM,CS,E.MS,P 


Canberra, Australia Capital 


Office 

Hewlett-Packard Australia Pty Ltd 
121 Wollongong Street 
FYSHWICK, A.C.T. 2069 

Tel: 804244 

Telex: 62650 

Cable: HEWPARD Canberra 
A*,CM,CS,E,MS,P 


Melbourne, Victoria Office 


Hewlett-Packard Australia Pty.Ltd 
31-41 Joseph Street 
BLACKBURN, Victoria 3130 

Tel: 89-6351 

Telex: 31-024 

Cable: HEWPARD Melbourne 
A,CM,CP,E,MS,P 


Perth, Western Australia 
Office 

Hewlett-Packard Austalia Pty.Ltd 
141 Stirling Highway 

NEDLANDS, W.A. 6009 

Tel: 386-5455 

Telex: 93859 

Cable: HEWPARD Perth 
A,CM,CS,E.MS,P 


Sydney, New South Wales 


Office 

Hewlett-Packard Australia Pty.Ltd 
17-23 Talavera Road 

NORTH RYDE, N.S.W. 2113 

P.O. Box 308 

Tel: 887-1611 

Telex: 21561 

Cable: HEWPARD Sydney 
A,CM,CP,E,MS,P 


AUSTRIA 
Hewlett-Packard Ges.m.b.h 
Grottenhofstrasse 94 
Verkaufsburo Graz 

8052 GRAZ 

Tel: 21-5-66 

Telex: 32375 

CM,C*,E* 

Hewlett-Packard Ges.m.b.h. 
Wehlistrasse 29 

P.O. Box 7 

A-1205 VIENNA 

Tel: (222) 35- 16-210 
Telex: 135823/135066 
A,CM,CP,E,MS,P 


BAHRAIN 
Green Salon 
P.0. Box 557 
BAHRAIN 

Tel: 5503 
Telex: 88419 
Pp 


SALES & SUPPORT OFFICES [+] 


Arranged alphabetically by country | 


Wael Pharmacy 

P.O. Box 648 
BAHRAIN 

Tel: 54886, 56123 
Telex: 8550 WAEL GJ 
M 


BELGIUM 


Hewlett-Packard Belgium S.A./N.V 


Bivd de la Woluwe, 100 
Woluwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 
A,CM,CP.E,MP,P 


BRAZIL 

Hewlett-Packard do Brasil |.e.C 
Lida 

Alameda Rio Negro, 750 
ALPHAVILLE 06400 Barueri SP 
Tel: 421-1311 

Telex: 011 23602 HPBR-BR 
Cable: HEWPACK Sao Paulo 
A.CM,CP,E,MS 


Hewlett-Packard do Brasil |.e.C 
Lida 

Avenida Epitacio Pessoa, 4664 
2247 1 RIO DE JANEIRO-RJ 

Tel: 286-0237 

Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CM,E,MS,P* 


BURUNDI 
Typomeca S.P.RL 
BP. 553 
BUJUMBURA 

Tel: 2659 

Pp 


CANADA 


Alberta 

Hewlett-Packard (Canada) Ltd 
210, 7220 Fisher Street S.E 
CALGARY, Alberta T2H 2H8 
Tel: (403) 253-2713 

Telex: 610-821-6141 
A,CM,CP,E* .MS,P* 


Hewlett-Packard (Canada) Ltd 
11620A- 168th Street 
EDMONTON, Alberta TSM 3T9 
Tel: (403) 452-3670 

Telex: 610-831-2431 
A.CM,.CP,E,.MS,P* 


British Columbia 
Hewlett-Packard (Canada) Ltd 
10691 Shellbridge Way 
RICHMOND, British Columbia 
V6X 2W7 

Tel: (604) 270-2277 

Telex: 610-922-5059 
A,CM,CP,E* .MS,P* 


Manitoba 

Hewlett-Packard (Canada) Ltd 
380-550 Century Street 
WINNIPEG, Manitoba R3H OY 1 
Tel: (204) 786-6701 
A,CM,CS,E,MS,P* 


Nova Scotia 
Hewlett-Packard (Canada) Ltd 
P.O. Box 931 

900 Windmill Road 


DARTMOUTH, Nova Scotia B2Y 326 


Tel: (902) 469-7820 
Telex: 610-27 1-4482 
CM,CP,E*,MS,P* 


Ontario 

Hewlett-Packard (Canada) Ltd 
552 Newbold Street 

LONDON, Ontario N6E 2S5 

Tel: (519) 686-9181 

Telex: 610-352-1201 
A,CM,CS,E*,MS,P* 


Hewlett-Packard (Canada) Ltd 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 610-492-4246 
A.CM,.CP,E,MP,P 


Hewlett-Packard (Canada) Ltd 
1020 Morrison Drive 
OTTAWA, Ontario K2H 8K7 
Tel: (613) 820-6483 

Telex: 610-563-1636 
A.CM,CP.E* .MS,P* 


Quebec 

Hewlett-Packard (Canada) Ltd 
17500 South Service Road 
Trans-Canada Highway 
KIRKLAND, Quebec H9J 2M5 
Tel: (514) 697-4232 

Telex: 610-422-3022 
A.CM,CP,E,MP,P* 


CHILE 

Jorge Calcagni y Cia. Lida 
Arturo Burhle 065 

Casilla 16475 

SANTIAGO 9 

Tel: 220222 

Telex: JCALCAGNI 
A,CM.E,M 


Olympia (Chile) Ltd. 
Rodrico de Araya 1045 
Casilla 256-V 
SANTIAGO 21 

Tel: 25-50-44 

Telex: 40-565 

C.P 


COLOMBIA 
Instrumentacion 

H. A. Langebaek & Kier S.A 
Apartado Aéreo 6287 
BOGOTA 1, DE 
Carrera 7 No. 48-75 
BOGOTA, 2 DLE. 

Tel: 287-8877 

Telex: 44400 

Cable: AARIS Bogota 
A,CM,.E.M,P 


COSTA RICA 

Cientifica Costarricense S.A 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

SAN JOSE 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR 

Cable: GALGUR 

CM.E.M 


CYPRUS 

Telerexa Lid 

P.O. Box 4809 

14C Stassinos Avenue 
NICOSIA 

Tel: 45628 

Telex: 2894 

EMP 


CZECHOSLOVAKIA 
Hewlett-Packard 

Obchoani Zastupitelstvi v CSSR 
Post. schranka 27 

CS-118 01 PRAHA 011 

Tel: 66-296 

Telex: 121353 IHC 


DENMARK 
Hewlett-Packard A/S 
Datavej 52 

DK-3460 BIRKEROD 
Tel: (02) 81-66-40 
Telex: 37409 hpas dk 
A,CM,CP,E,MS,P 


Hewlett-Packard A/S 
Naverve; 1 

DK-8600 SILKEBORG 
Tel: (06) 82-7 1-66 
Telex: 37409 hpas dk 
CM,CS,E 


ECUADOR 

CYEDE Cia. Lida 

P.O. Box 6423 CCI 
Avenida Eloy Alfaro 1749 
QUITO 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
Cable: CYEDE-Quito 
A,CM,E,P 


Hospitalar S.A 

Casilla 3590 

Robles 625 

QUITO 

Tel: 545-250, 545-122 
Cable: HOSPITALAR-Quito 
M 


EGYPT 

Samitro 

Sami Amin Trading Office 
18 Abde/ Aziz Gawish 
ABDINE-CAIRO 

Tel: 24-932 

p 


International Engineering Associates 
24 Hussein Hegazi Street 
Kasr-el-Aini 

CAIRO 

Tel: 23-829 

Telex: 93830 

EM 


Informatic For Computer Systems 
22 Talaal Harb Street 

CAIRO 

Tel: 759006 

Telex: 93938 FRANK UN 

C 


EL SALVADOR 
IPESA 

Boulevard de los Heroes 
Edificio Sarah 1148 
SAN SALVADOR 

Tel: 252787 
A,C,CM,.E,P 


FINLAND 
Hewlett-Packard Oy 
Revontulentie 7 

SF-02 100 ESPOO 10 

Tel: (90) 455-0211 
Telex: 121563 hewpa sf 
A,CM,.CP,E,MS,P 


FRANCE 
Hewlett-Packard France 
Le Ligoures 

Bureau de Vente de 
Aix-en-Provence 

Place Romée de Villeneuve 
F-13090 AIX-EN-PROVENCE 
Tel: (42) 59-41-02 

Telex: 410770F 
A,CM,CS,E,MS,P* 


[2] SALES & SUPPORT OFFICES 


f Arranged aiphabetically by country 


PORTUGAL 
Telectra-Empresa Técnica de 
Equipmentos Eléctricos S.a.r.l. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

P-LISBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

ACEP 

Mundinter 

Intercambio Mundial de Comércio 
Sarl 

P.O. Box 2761 

Avenida Antonio Augusto de Aguiar 
138 

P-LISBON 

Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munter p 

M 


PUERTO RICO 
Hewlett-Packard Puerto Rico 
P.O. Box 4407 

CAROLINA, Puerto Rico 00630 
Calle 272 Edificio 203 

Urb. Country Club 

RIO PIEDRAS, Puerto Rico 00924 
Tel: (809) 762-7255 

Telex: 345 0514 

ACP 


QATAR 

Nasser Trading & Contracting 
P.0. Box 1563 

DOHA 

Tel: 22170 

Telex: 4439 NASSER 

M 


Scitecharabia 

P.O. Box 2750 
!'DOHA 

Tel: 329515 

Telex: 4806 CMPARB 
P 


ROMANIA 

Hewlett-Packard Reprezentanta 
Boulevard Nicolae Balcescu 16 
BUCURESTI 

Tel: 130725 

Telex: 10440 


SAUDI ARABIA 

Modern Electronic Establishment 
P.O. Box 193 

AL-KHOBAR 

Tel: 44-678, 44-813 

Telex: 670136 

Cable: ELECTA AL-KHOBAR 
C.EM.P 


Modern Electronic Establishment 
P.O. Box 1228, Baghdadiah Street 
JEDDAH 

Tel: 27-798 

Telex: 401035 

Cable: ELECTA JEDDAH 

C.E.M,P 

Modern Electronic Establishment 
P.O. Box 2728 

RIYADH 

Tel: 62-596, 66-232 

Telex: 202049 

CEMP 


SCOTLAND 
Hewlett-Packard Lid. 

Royal Bank Buildings 
Swan Street 

BRECHIN, Angus, Scotland © 
Tel: 3101, 3102 

CM,CS 


Hewlett-Packard Ltd. 
SOUTH QUEENSFERRY 
West Lothian, EH30 9TG 
GB-Scotland 

Tel: (031) 3311000 
Telex: 72682 

A,CM.E.M 


SINGAPORE 
Hewlett-Packard Singapore (Pty.) 
Ltd. 

P.O. Box 58 Alexandra Post Office 
SINGAPORE, 9115 

6th Floor, Inchcape House 
450-452 Alexandra Road 
SINGAPORE 0511 

Tel: 631788 

Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A.CP.E,MS,P 


SOUTH AFRICA 
Hewlett-Packard South Africa (Pty.) 
Lid. 

P.O. Box 120 

Howard Place 

Pine Park Center, Forest Drive, 
Pinelands 

CAPE PROVINCE 7450 

Tel: 53-7955, 53-7956, 53-7957 
Telex: 57-0006 

A,CM,CS,E,MS,P 

Hewlett-Packard South Africa (Pty.) 
Ltd. 

P.O. Box 37066 

Overport 

DURBAN 4067 

Tel: 28-4178, 28-4179, 28-4110 
CM,CS 


Hewlett-Packard South Africa (Pty.) 
Lid. 

P.O. Box 33345 

Glenstantia 0010 TRANSVAAL 

1st Floor East 

Constantia Park Ridge Shopping 
Centre 

Constantia Park 

PRETORIA Tel: 98-1126 or 98-1220 
Telex: 32163 

CE 


Hewlett-Packard South Africa (Pty.) 
Ltd. 

Daphny Street 

Private Bag Wendywood 

SANDTON 2144 

Tel: 802-5111, 802-5125 

Telex: 89-84782 

Cable: HEWPACK Johannesburg 
A,CM.CP,E,MS,P 


SPAIN 

Hewlett-Packard Espafiola S.A. 
c/Entenza, 321 

E-BARCELONA 29 

Tel: (3) 322-24-51, 321-73-54 
Telex: 52603 hpbee 
A,CM,CP,E,MS,P 


Hewlett-Packard Espafiola S.A. 
c/San Vicente S/N 

Edificio Albia I,7 B 

E-BILBAO 1 

Tel: (944) 423-8306, 423-8206 
A,CM,.E.MS 

Hewlett-Packard Espafiola S.A. 
Calle Jerez 3 

E-MADRID 16 

Tel: 458-2600 

Telex: 23515 hpe 
A,CM,E,MP,P 


Hewlett-Packard Espafola S.A. 
Colonia Mirasierra 

Edificio Juban 

c/o Costa Brava 13, 2. 
E-MADRID 34 

Tel: 734-8061, 734-1162 
CM,CP 


Hewlett-Packard Espafola S.A. 
Av Ramén y Cajal 1-9 

Edificio Sevilla 1, 

E-SEVILLA 5 

Tel: 64-44-54, 64-44-58 
Telex: 72933 

A.CM,CS,MS,P 


Hewlett-Packard Espafola S.A. 
C/Ramon Gordillo, 1 (Entlo.3) 
E-VALENCIA 10 

Tel: 361-1354, 361-1358 
CM,CS,P 


SWEDEN 

Hewlett-Packard Sverige AB 
Enighetsvagen 3, Fack 

P.O. Box 20502 

S-16120 BROMMA 

Tel: (08) 730-0550 

Telex: (854) 10721 MESSAGES 
Cable: MEASUREMENTS 
STOCKHOLM 

A,CM,CP,E,MS,P 
Hewlett-Packard Sverige AB 
Sunnanvagen 14K 

S-22226 LUND 

Tel: (46) 13-69-79 

Telex: (854) 10721 (via BROMMA 
office) 

CM,CS 


Hewlett-Packard Sverige AB 
Vastra Vintergatan 9 

S-70344 OREBRO 

Tel: (19) 10-48-80 

Telex: (854) 10721 (via BROMMA 
office) 

CM,CS 


Hewlett-Packard Sverige AB 
Frotallisgatan 30 

S-42132 VASTRA-FROLUNDA 

Tel: (031) 49-09-50 

Telex: (854) 10721 (via BROMMA 
office) 

CM,CS,E,P 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Clarastrasse 12 

CH-4058 BASLE 

Tel: (61) 33-59-20 

A,CM 

Hewlett-Packard (Schweiz) AG 
47 Avenue Blanc 

CH-1202 GENEVA 

Tel: (022) 32-30-05, 32-48-00 
CM,CP 

Hewlett-Packard (Schweiz) AG 
29 Chemin Chateau Bloc 

CH- 1219 LE LIGNON-Geneva 
Tel: (022) 96-03-22 

Telex: 27333 hpag ch 

Cable: HEWPACKAG Geneva 
A,CM,E,MS,P 


Hewlett-Packard (Schweiz) AG 
ZUrcherstrasse 20 

Allmend 2 

CH-8967 WIDEN 

Tel: (57) 50-111 

Telex: 59933 hpag ch 

Cable: HPAG CH 
A,CM,CP,E,MS,P 


SYRIA 

General Electronic Inc. 

Nuri Basha-Ahnat Ebn Kays Street 
P.O. Box 5781 

DAMASCUS 

Tel: 33-24-87 

Telex: 11215 ITIKAL 

Cable: ELECTROBOR DAMASCUS 
3 


Sawah & Co. 

Place Azmé 

Boite Postale 2308 
DAMASCUS 

Tel: 16-367, 19-697, 14-268 
Telex: 11304 SATACO SY 
Cable: SAWAH, DAMASCUS 
M 


TAIWAN 

Hewlett-Packard Far East Ltd. 
Kaohsiung Branch 

68-2, Chung Cheng 3rd Road 
Shin Shin, Chu 

KAOHSIUNG 

Tel: 24-2318, 26-3253 
CS,E,MS,P 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 

5th Floor 

205 Tun Hwa North Road 
TAIPEI 

Tel:(02) 751-0404 
Cable:HEWPACK Taipei 
A,CP,E,MS,P 

Hewlett-Packard Far East Ltd. 
Taichung Branch 

#33, Cheng Yih Street 

10th Floor, Room 5 
TAICHUNG 

Tel: 289274 


Ing Lih Trading Co. 

3rd Floor 18, Po-la Road 
TAIPEI 

Tel: 

Telex: 

Cable: INGLIH TAIPEI 

A 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 

2538 Sukhumvit Ave. 
Bangchak, BANGKOK 

Tel: 393-2387, 393-0338 
Telex: TH8 1160, 82938, 81038 
Cable: UNIMESA Bangkok 
A,C,E,M 


Bangkok Business Equipment Ltd. 
5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671, 
234-8672 

Cable: BUSIQUIPT Bangkok 

Pp 


TRINIDAD & TOBAGO 
Caribbean Telecoms Ltd. 

P.O. Box 732 

50/A Jerningham Avenue 
PORT-OF-SPAIN 

Tel: 624-4213, 624-4214 
A,CM,E,M,P. 


TUNISIA 

Tunisie Electronique 

31 Avenue de /a Liberte 
TUNIS 

Tel: 280-144 

EP 


Corema 

1 ter. Av. de Carthage 
TUNIS 

Tel: 253-821 

Telex: 12319 CABAM TN 
M 


TURKEY 

Teknim Company Ltd. 
Riza Sah Pehievi 
Caddesi No. 7 
Kavaklidere, ANKARA 
Tel: 275800 

Telex: 42155 

is 


EMA, Muhendislik Kollektif Sirketi 
Mediha Eldem 

Sokak 41/6 

YUksel Caddesi, ANKARA 

Tel: 17-56-22 

Cable: Ematrade 

M 


UNITED ARAB EMIRATES 
Emitac Ltd. 

P.O. Box 1641 

SHARJAH 

Tel: 354121, 354123 

Telex: 68136 

EMP,C 


UNITED KINGDOM 


see: GREAT BRITAIN 
NORTHERN IRELAND 
SCOTLAND 


UNITED STATES 


Alabama 
Hewlett-Packard Co. 
700 Century Park South 
Suite 128 

BIRMINGHAM, AL 35226 
Tel: (205) 822-6802 
CM,CS,MP 
Hewlett-Packard Co. 
P.O. Box 4207 

8290 Whitesburg Drive, S.E. 
HUNTSVILLE, AL 35802 
Tel: (205) 881-4591 
CM,CP,E,M* 


Alaska 

Hewlett-Packard Co. 

1577 "C” Street, Suite 252 
ANCHORAGE, AK 99510 
Tel: (206) 454-3971 
CM,CS** 


Arizona 
Hewlett-Packard Co. 
2336 East Magnolia Street 
PHOENIX, AZ 85034 

Tel: (602) 273-8000 
A,CM,CP,E,MS 
Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85702 

Tel: (602) 889-4631 
CM,CS,E,MS** 


Arkansas 
Hewlett-Packard Co. 

P.O. Box 5646 

Brady Station 

LITTLE ROCK, AR 72215 
Tel: (501) 376-1844, (501) 
664-8773 

CM,MS 


UNITED STATES (Cont.) 


California 
Hewlett-Packard Co. 
7621 Canoga Avenue 
CANOGA PARK, CA 91304 
Tel: (213) 702-8300 
A,CM,CP,E,P 


Hewlett-Packard Co. 
1579 W. Shaw Avenue 
FRESNO, CA 93771 
Tel: (209) 224-0582 
CM,MS 


Hewlett-Packard Co. 

1430 East Orangethorpe 
FULLERTON, CA 92631 

Tel: (714) 870-1000 
CM,CP,E,MP 

Hewlett-Packard Co. 

5400 W. Rosecrans Boulevard 
LAWNDALE, CA 90260 

P.O. Box 92105 

LOS ANGELES, CA 90009 

Tel: (213) 970-7500 
CM,CP,MP 

Hewlett-Packard Co. 

3939 Lankershim Blvd. 
NORTH HOLLYWOOD, CA 91604 
Tel: (213) 877-1282 

Regional Headquarters 


Hewlett-Packard Co. 

3200 Hillview Avenue 

PALO ALTO, CA 94304 

Tel: (415) 857-8000 

CM,CP,E 

Hewlett-Packard Co. 

646 W. North Market Boulevard 
SACRAMENTO, CA 95834 

Tel: (916) 929-7222 
A*,CM,CP,E,MS 


Hewlett-Packard Co. 
9606 Aero Drive 

P.0. Box 23333 

SAN DIEGO, CA 92123 
Tel: (714) 279-3200 
CM,CP,E,MP 
Hewlett-Packard Co. 
3003 Scott Boulevard 
SANTA CLARA, CA 95050 
Tel: (408) 988-7000 
A,CM,CP,E,MP 
Hewlett-Packard Co. 
454 Carlton Court 

SO. SAN FRANCISCO, CA 94080 
Tel: (415) 877-0772 
CM,CP 


Colorado 
Hewlett-Packard Co. 

24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tel: (303) 771-3455 
A,CM,CP,E,MS 


Connecticut 
Hewlett-Packard Co. 

47 Barnes Industrial Road South 
P.O. Box 5007 

WALLINGFORD, CT 06492 

Tel: (203) 265-7801 
A,CM,CP,E,MS 


Florida 

Hewlett-Packard Co. 

P.0. Box 24210 

2727 N.W. 62nd Street 
FORT LAUDERDALE, FL 33309 
Tel: (305) 973-2600 
CM,CP,E,MP 
Hewlett-Packard Co. 

4080 Woodcock Drive, #132 
Brownett Building 
JACKSONVILLE, FL 32207 
Tel: (904) 398-0663 
CM,C*,E*,MS** 


Hewlett-Packard Co. 
P.O. Box 13910 

6177 Lake Ellenor Drive 
ORLANDO, FL 32809 
Tel: (305) 859-2900 
A,CM,CP,.E,MS 


Hewlett-Packard Co. 
6425 N. Pensacola Blvd. 
Suite 4, Building 1 
PENSACOLA, FL 32575 
Tel: (904) 476-8422 
A,CM,MS 
Hewlett-Packard Co. 

110 South Hoover, Suite 120 
Vanguard Bldg. 

TAMPA, FL 33609 

Tel: (813) 872-0900 
A*,CM,CS,E*\M* 


Georgia 
Hewlett-Packard Co. 
P.O. Box 105005 
2000 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CM,CP,E,MP. 
Hewlett-Packard Co. 
Executive Park Suite 306 
P.O. Box 816 
AUGUSTA, GA 30907 
Tel: (404) 736-0592 
CM,MS 


Hewlett-Packard Co. 

P.O. Box 2103 

1172 N. Davis Drive 
WARNER ROBINS, GA 31098 
Tel: (912) 922-0449 

CME 


Hawaii 

Hewlett-Packard Co. 
Kawaiahao Plaza, Suite 190 
567 South King Street 
HONOLULU, HI 968 13 

Tel: (808) 526-1555 
A,CM,CS,E,MS 


Idaho 

Hewlett-Packard Co. 
11311 Chinden Boulevard 
BOISE, ID 83707 

Tel: (208) 376-6000 
CM,CS,M* 


Ilinois 
Hewlett-Packard Co. 
211 Prospect Road 
BLOOMINGTON, IL 61701 
Tel: (309) 663-0383 
CM,CS,MS** 


Hewlett-Packard Co. 

1100 31st Street 
DOWNERS GROVE, IL 60515 
Tel: (312) 960-5760 
CM,CP 


Hewlett-Packard Co. 

5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 
A,CM,CP,E,MP 


Indiana 

Hewlett-Packard Co. 

P.O. Box 50807 

7301 No. Shadeland Avenue 
INDIANAPOLIS, IN 46250 

Tel: (317) 842-1000 
A,CM,CS,E,MS 


lowa 
Hewlett-Packard Co. 
2415 Heinz Road 
IOWA CITY, IA 52240 
Tel: (319) 351-1020 
CM,CS,E* MS 


Kansas 
Hewlett-Packard Co. 
1644 S. Rock 
WICHITA, KA 67207 
Tel: (316) 265-5200 
CM,CS 


Kentucky 
Hewlett-Packard Co. 
10170 Linn Station Road 
Suite 525 

LOUISVILLE, KY 40223 
Tel: (502) 426-0100 
A,CM,CS,MS 


Louisiana 
Hewlett-Packard Co. 
P.O. Box 1449 

3229 Williams Boulevard 
KENNER, LA 70062 

Tel: (504) 443-6201 
A,CM,CS,E,MS 


Maryland 
Hewlett-Packard Co. 
7121 Standard Drive 
HANOVER, MD 21076 
Tel: (301) 796-7700 
A,CM,CP,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
Telex: 710-828-9685 
A,CM,CP,E,MP 


Massachusetts 
Hewlett-Packard Co. 
32 Hartwell Avenue 
LEXINGTON, MA 02173 
Tel: (617) 861-8960 
A,CM,CP,E,MP 


Michigan 
Hewlett-Packard Co 
23855 Research Drive 
FARMINGTON HILLS, MI 48024 
Tel: (313) 476-6400 
A,CM,CP,E,MP 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, MI 49506 
Tel: (616) 957-1970 
CM,CS,MS 


Minnesota 
Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 55113 

Tel: (612) 644-1100 
A,CM,CP,E,MP 


Mississippi 
Hewlett-Packard Co, 
P.O. Box 5028 

322 N. Mart Plaza 
JACKSON, MS 39216 
Tel: (601) 982-9363 
CM,MS 


Missouri 
Hewlett-Packard Co. 
11131 Colorado Avenue 
KANSAS CITY, MO 64137 
Tel: (816) 763-8000 
Telex: 910-771-2087 
A,CM,CS,E,MS 
Hewlett-Packard Co. 
1024 Executive Parkway 
ST. LOUIS, MO 63141 
Tel: (314) 878-0200 
A,CM,CP,E,MP 


Nebraska 
Hewlett-Packard 

7101 Mercy Road 
Suite 101, IBX Building 
OMAHA, NE 68106 

Tel: (402) 392-0948 
CM,MS 


Nevada 
Hewlett-Packard Co. 
Suite D- 130 

5030 Paradise Blvd. 
LAS VEGAS, NV 89119 
Tel: (702) 736-6610 
CM,MS* * 


New Jersey 
Hewlett-Packard Co. 

Crystal Brook Professional Building 
Route 35 

EATONTOWN, NJ 07724 

Tel: (201) 542-1384 
A*,CM,C*,E*,P* 
Hewlett-Packard Co. 

W120 Century Road 
PARAMUS, NJ 07652 

Tel: (201) 265-5000 
A,CM,CP,E,MP 
Hewlett-Packard Co. 

60 New England Avenue West 
PISCATAWAY, NJ 08854 

Tel: (201) 981-1199 
A,CM,CP,E 


New Mexico 
Hewlett-Packard Co. 

P.O. Box 11634 

11300 Lomas Blvd.,N.E. 
ALBUQUERQUE, NM 87123 
Tel: (505) 292-1330 
Telex: 910-989-1185 
CM,CP,E,MS 


New York 
Hewlett-Packard Co. 
5 Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
Telex: 710-444-4691 
A,CM,CS,E,MS 
Hewlett-Packard Co. 
9600 Main Street 
CLARENCE, NY 14031 
Tel: (716) 759-8621 
Telex: 710-523-1893 


Hewlett-Packard Co. 
200 Cross Keys Office 
FAIRPORT, NY 14450 
Tel: (7 16) 223-9950 
Telex: 510-253-0092 
CM,CP,E,MS 


Hewlett-Packard Co. 

No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
NEW YORK, NY 10119 
Tel: (212) 971-0800 
CM,CP,E*,M* 
Hewlett-Packard Co. 
5858 East Molloy Road 
SYRACUSE NY 13211 

Tel: (315) 455-2486 
A,CM,CS,E,MS 
Hewlett-Packard Co. 

3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516) 921-0300 
Telex: 510-221-2183 
A,CM,CP,E,MS 


North Carolina 
Hewlett-Packard Co. 

P.O. Box 15579 

2905 Guess Road (27705) 
DURHAM, NC 27704 

Tel: (919) 471-8466 

C.M 


Hewlett-Packard Co. 
5605 Roanne Way 
GREENSBORO, NC 27409 
Tel: (919) 852-1800 
A,CM,CP,E,MS 


Ohio 
Hewlett-Packard Co. 
9920 Carver Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
CM,CP,MS 
Hewlett-Packard Co. 
16500 Sprague Road 
CLEVELAND, OH 44130 
Tel: (216) 243-7300 
Telex: 810-423-9430 
A,CM,CP,E,MS 


Hewlett-Packard Co. 
962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614) 436-1041 
CM,CP,E* 


Hewlett-Packard Co. 
330 Progress Rd. 
DAYTON, OH 45449 
Tel: (513) 859-8202 
A,CM,CP,E*,MS 


Oklahoma 
Hewlett-Packard Co. 

P.O. Box 366 

1503 W. Gore Blvd., Suite #2 
LAWTON, OK 73502 

Tel: (405) 248-4248 

c 

Hewlett-Packard Co. 

P.O. Box 32008 

304 N. Meridan Avenue, Suite A 
OKLAHOMA CITY, OK 73107 
Tel: (405) 946-9499 
A*,CM,CP,E*,MS 
Hewlett-Packard Co. 

Suite 121 

9920 E. 42nd Street 

TULSA, OK 74145 

Tel: (918) 665-3300 
A**.CM,CS,M* 


Oregon 

Hewlett-Packard Co. 

1500 Valley River Drive, Suite 33) 
EUGENE, OR 97401 

Tel: (503) 683-8075 

C 


Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,CM,CP,E* MS 


Pennsylvania 
Hewlett-Packard Co. 

1021 8th Avenue 

King of Prussia Industrial Park 
KING OF PRUSSIA, PA 19406 
Tel: (215) 265-7000 

Telex: 510-660-2670 
A,CM,CP,E,MP 
Hewlett-Packard Co. 

111 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,CM,CP,E,MP 


South Carolina / 
Hewlett-Packard Co. / 
P.O. Box 6442 
6941-0 N. Trenholm Road 
COLUMBIA, SC 29260 

Tel: (803) 782-6493 
CM,CS,E,MS 


UNITED STATES (Cont.) 


South Carolina (Cont.) 
Hewlett-Packard Co. 

814 Wade Hampton Blvd. 
Suite 10 

GREENVILLE, SC 29609 

Tel: (803) 232-0917 

C 


Tennessee 
Hewlett-Packard Co 
P.O. Box 22490 

224 Peters Road 
Suite 102 
KNOXVILLE, TN 37922 
Tel: (615) 691-2371 
A*.CM,MS 


Hewlett-Packard Co 
3070 Directors Row 
MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,CM,CS,MS 


Hewlett-Packard Co 
Suite 103 

478 Craighead Street 
NASHVILLE, TN 37204 
Tel: (615) 383-9136 
CM,MS** 


Texas 
Hewlett-Packard Co 
Suite 310W 

7800 Shoalcreek Blvd 
AUSTIN, TX 78757 

Tel: (512) 459-3143 
CME 


Hewlett-Packard Co 
Suite C-110 

4171 North Mesa 

EL PASO, TX 79902 

Tel: (915) 533-3555 
CM,CS,E*,MS** 


Hewlett-Packard Co 
5020 Mark IV Parkway 
FORT WORTH, TX 76106 
Tel: (817) 625-6361 
CM,C* 
Hewlett-Packard Co 
P.O. Box 42816 
10535 Harwin Street 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
A,CM,CP,E,MP 


Hewlett-Packard Co. 
3309 67th Street 
Suite 24 

LUBBOCK, TX 79413 
Tel: (806) 799-4472 
M 


Hewlett-Packard Co. 
P.O. Box 1270 

930 E. Campbell Rd 
RICHARDSON, TX 75081 
Tel: (214) 231-6101 
A,CM,CP,E,MP. 
Hewlett-Packard Co 
205 Billy Mitchell Road 
SAN ANTONIO, TX 78226 
Tel: (512) 434-8241 
CM,CS,E,.MS 


Utah 

Hewlett-Packard Co 

3530 W. 2100 South Street 
SALT LAKE CITY, UT 84119 
Tel: (801) 974-1700 
A,CM,CP,E,MS 


Virginia 

Hewlett-Packard Co. 

P.O. Box 9669 

2914 Hungary Spring Road 
RICHMOND, VA 23228 

Tel: (804) 285-3431 
A,CM,CP,E,MS 


Hewlett-Packard Co 

P.O. Box 4786 

3110 Peters Creek Road, N.W 
ROANOKE, VA 24015 

Tel: (703) 563-2205 
CM,CS,E** 


Hewlett-Packard Co 

P.O. Box 12778 

5700 Thurston Avenue 
Suite 111 

VIRGINIA BEACH, VA 23455 
Tel: (804) 460-2471 
CM,CS,MS 


Washington 
Hewlett-Packard Co 
15815 S.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,CM,CP,E,MP 


Hewlett-Packard Co 
Suite A 

708 North Argonne Road 
SPOKANE, WA 99206 

Tel: (509) 922-7000 
CM,CS 


West Virginia 
Hewlett-Packard Co 

4604 MacCorkle Ave., S.E 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
A,CM,MS 


Wisconsin 
Hewlett-Packard Co 

150 S. Sunny Slope Road 
BROOKFIELD, WI 53005 
Tel: (414) 784-8800 
A,CM,CS,E* MP 


URUGUAY 

Pablo Ferrando S.A.C. e./ 
Avenida Italia 2877 

Casilla de Correo 370 
MONTEVIDEO 

Tel; 403 102 

Telex: 901 Public Booth Para Pablo 
Ferrando 919520 

Cable: RADIUM Montevideo 
A,CM,E,M 

Guillermo Kraft del Uruguay S.A 
Avda. Libertador Brig. Gral 
Lavalleja 2083 

MONTEVIDEO 

Tel: 234588, 234808, 208830 
Telex: 6245 ACTOUR UY 

Pp 


U.S.S.R. 

Hewlett-Packard Co 
Representative Office 
Pokrovsky Blvd. 4/17 KV12 
MOSCOW 101000 Tel: 294-2024 
Telex: 7825 HEWPACK SU 


VENEZUELA 
Hewlett-Packard de Venezuela C.A 
Apartado 50933 

3A Transversal Los Ruices Norte 
Edificio Segre 2¥3 

CARACAS 1071 

Tel: 239-4133, 239-4777, 
239-4244 

Telex: 25146 HEWPACK 

Cable: HEWPACK Caracas 
A,CP,E,MS,P 


YUGOSLAVIA 
Iskra-Commerce-Representation of 
Hewlett-Packard 

Sava Centar Delegacija 30 
Milentija Popovica 9 

11170 BEOGRAD 

Tel: 638-762 

Telex: 12042, 12322 YU SAV CEN 


Iskra-Commerce-Representation of 
Hewlett-Packard 

Koprska 46 

61000 LJUBLJANA 

Tel: 321674, 315879 

Telex 


ZAMBIA 

R. J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 

LUSAKA 

Tel: 81243 

A,E.M.P 


ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 

SALISBURY 

Tel: 

C.E.M.P 


FOR COUNTRIES AND 
AREAS NOT LISTED: 


CANADA 


Ontario 

Hewlett-Packard (Canada) Ltd 
6877 Goreway Drive 
MISSISAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 610-492-4246 


EASTERN USA 


Maryland 
Hewlett-Packard Co 
4 Choke Cherry Road 
Rockville, MD 20850 
Tel: (301) 258-2000 


MIDWESTERN USA 


Illinois 

Hewlett-Packard Co 

5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 


SOUTHERN USA 


Georgia 
Hewlett-Packard Co 

P.O. Box 105005 

450 Interstate N. Parkway 
ATLANTA, GA 30339 

Tel: (404) 955-1500 


WESTERN USA 


California 
Hewlett-Packard Co 
3939 Lankersim Blvd 
LOS ANGELES, CA 91604 
Tel: (213) 877-1282 


EUROPEAN AREAS NOT 
LISTED, CONTACT 


SWITZERLAND 
Hewlett-Packard S.A 

7 Rue du Bois-du-Lan 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83-81-11 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 


EAST EUROPEAN AREAS 
NOT LISTED, CONTACT 


AUSTRIA 
Hewlett-Packard Ges.m.b.h 
Wehlistrasse 29 

P.O. Box 7 

A-1205 VIENNA 

Tel: (222) 35- 16-210 
Telex: 135823/135066 


MEDITERRANEAN AND 
MIDDLE EAST AREAS 
NOT LISTED, CONTACT 


GREECE 
Hewlett-Packard S.A 
Mediterranean & Middle East 
Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia, ATHENS, Greece 
Tel: 808-0359, 808-0429 
Telex: 21-6588 

Cable: HEWPACKSA Athens 


INTERNATIONAL AREAS 
NOT LISTED, CONTACT 


OTHER AREAS 
Hewlett-Packard Co 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 

Tel: (415) 857-1501 

Telex: 034-8300 

Cable: HEWPACK 
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UNITED STATES (Cont.) 


South Carolina (Cont.) 
Hewlett-Packard Co. 

814 Wade Hampton Blvd. 
Suite 10 

GREENVILLE, SC 29609 

Tel: (803) 232-0917 

C 


Tennessee 
Hewlett-Packard Co. 
P.O. Box 22490 
224 Peters Road 
Suite 102 
KNOXVILLE, TN 37922 
Tel: (615) 691-2371 
A*,CM,MS 
Hewlett-Packard Co. 
3070 Directors Row 
MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,CM,CS,MS 


Hewlett-Packard Co. 

Suite 103 

478 Craighead Street 
NASHVILLE, TN 37204 
Tel: (615) 383-9136 
CM,MS°* * 


Texas 
Hewlett-Packard Co. 
Suite 310W 

7800 Shoalcreek Blvd. 
AUSTIN, TX 78757 

Tel: (512) 459-3143 
CM,E 


Hewlett-Packard Co. 
Suite C-110 

4171 North Mesa 
EL PASO, TX 79902 
Tel: (915) 533-3555 
CM,CS,E*,MS* * 


Hewlett-Packard Co. 
5020 Mark IV Parkway 
FORT WORTH, TX 76106 
Tel: (817) 625-6361 
CM,C* 
Hewlett-Packard Co. 
P.O. Box 42816 
10535 Harwin Street 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
A,CM,CP,E,MP 


Hewlett-Packard Co. 
3309 67th Street 
Suite 24 

LUBBOCK, TX 79413 
Tel: (806) 799-4472 
M 


Hewlett-Packard Co. 
P.O. Box 1270 

930 E. Campbell Rd. 
RICHARDSON, TX 75081 
Tel: (214) 231-6101 
A,CM,CP,E,MP 


Hewlett-Packard Co. 
205 Billy Mitchell Road 
SAN ANTONIO, TX 78226 
Tel: (512) 434-8241 
CM,CS,E,MS 


Utah 

Hewlett-Packard Co. 

3530 W. 2100 South Street 
SALT LAKE CITY, UT 84119 
Tel: (801) 974-1700 
A,CM,CP,E,MS 


Virginia 

Hewlett-Packard Co. 

P.O. Box 9669 

2914 Hungary Spring Road 
RICHMOND, VA 23228 

Tel: (804) 285-3431 
A,CM,CP,E,MS 


Hewlett-Packard Co. 

P.O. Box 4786 

3110 Peters Creek Road, N.W. 
ROANOKE, VA 24015 

Tel: (703) 563-2205 
CM,CS,E** 


Hewlett-Packard Co. 

P.O. Box 12778 

5700 Thurston Avenue 
Suite 111 - 
VIRGINIA BEACH, VA 23455 
Tel: (804) 460-2471 
CM,CS,MS 


Washington 
Hewlett-Packard Co. 
15815 SE. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,CM,CP,E,MP 


Hewlett-Packard Co. 
Suite A 

708 North Argonne Road 
SPOKANE, WA 99206 

Tel: (509) 922-7000 
CM,CS 


West Virginia 
Hewlett-Packard Co. 

4604 MacCorkle Ave., S.E. 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
A,CM.MS 


Wisconsin 
Hewlett-Packard Co. 

150 S. Sunny Slope Road 
BROOKFIELD, WI 53005 
Tel: (414) 784-8800 
A,CM,CS,E* MP 


URUGUAY 

Pablo Ferrando S.A.C. e.1. 

Avenida Italia 2877 

Casilla de Correo 370 

MONTEVIDEO 

Tel: 403102 

Telex: 901 Public Booth Para Pablo 
Ferrando 919520 

Cable: RADIUM Montevideo 
A,CM,E,M 


Guillermo Kraft del Uruguay S.A. 
Avda. Libertador Brig. Gral. 
Lavalleja 2083 

MONTEVIDEO 

Tel: 234588, 234808, 208830 
Telex: 6245 ACTOUR UY 

P 


U.S.S.R. 

Hewlett-Packard Co. 
Representative Office 
Pokrovsky Blvd. 4/17 KV12 
MOSCOW 101000 Tel: 294-2024 
Telex: 7825 HEWPACK SU 


VENEZUELA 
Hewlett-Packard de Venezuela C.A. 
Apartado 50933 

3A Transversal Los Ruices Norte 
Edificio Segre 2Y3 

CARACAS 1071 

Tel: 239-4133, 239-4777, 
239-4244 

Telex: 25146 HEWPACK 

Cable: HEWPACK Caracas 
A,CP,E,MS,P 


YUGOSLAVIA 
/skra-Commerce-Representation of 
Hewlett-Packard 

Sava Centar Delegacija 30 
Milentija Popovica 9 

11170 BEOGRAD 

Tel: 638-762 

Telex: 12042, 12322 YU SAV CEN 


Iskra-Commerce-Representation of 
Hewlett-Packard 

Koprska 46 

61000 LJUBLJANA 

Tel: 321674, 315879 

Telex: 


ZAMBIA 

R. J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 

LUSAKA 

Tel: 81243 

A,E,M.P 


ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 

SALISBURY 

Tel: 

C.E,M,P 


FOR COUNTRIES AND 
AREAS NOT LISTED: 


CANADA 


Ontario 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 610-492-4246 


EASTERN USA 


Maryland 
Hewlett-Packard Co. 

4 Choke Cherry Road ~ 
Rockville, MD 20850 
Tel: (301) 258-2000 


MIDWESTERN USA 


lilinois 

Hewlett-Packard Co. 

5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 


SOUTHERN USA 


Georgia 
Hewlett-Packard Co. 

P.O. Box 105005 

450 Interstate N. Parkway 
ATLANTA, GA 30339 

Tel: (404) 955-1500 


WESTERN USA 


California 
Hewlett-Packard Co. 
3939 Lankersim Blvd. 
LOS ANGELES, CA 91604 
Tel: (213) 877-1282 


EUROPEAN AREAS NOT 
LISTED, CONTACT 


SWITZERLAND 
Hewlett-Packard S.A. 

7 Rue du Bois-du-Lan 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83-81-11 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 


EAST EUROPEAN AREAS 
NOT LISTED, CONTACT 


AUSTRIA 
Hewlett-Packard Ges.m.b.h. 
Wehlistrasse 29 

P.O. Box 7 

A-1205 VIENNA 

Tel: (222) 35- 16-210 
Telex: 135823/135066 


MEDITERRANEAN AND 
MIDDLE EAST AREAS 
NOT LISTED, CONTACT 


GREECE 
Hewlett-Packard S.A. 
Mediterranean & Middle East 
Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia, ATHENS, Greece 
Tel: 808-0359, 808-0429 
Telex: 21-6588 

Cable: HEWPACKSA Athens 


INTERNATIONAL AREAS 
NOT LISTED, CONTACT 


OTHER AREAS 
Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 

Tel: (415) 857-1501 

Telex: 034-8300 

Cable: HEWPACK 


4/20/81 


¢ 


 é 


08012-90901 


